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Team-based structures are widely used in organizations on the premise that

these groups bring valuable assets beyond that of the individual contributor.
Globalization, competitive pressures and the complex nature of modern

technological problems requires the input of multiple individuals from varying
backgrounds. This is particularly true in science and engineering fields. However,

true teams that can achieve the organizational advantages that are asserted by team

advocates take time and resources to build; they do not occur by accident. The
investment in building a team is worthwhile only when the team is able to achieve

objectives and deliver value to the organization. Processes like intragroup conflict

can enhance or curtail a team’s ability to function effectively, both in term of
performance and viability.

However, intragroup conflict has not been widely

studied in science and engineering fields.

To bridge the gap in the body of knowledge a survey instrument was

compiled to obtain conflict and effectiveness data from science and engineering

team members. The distribution of the instrument yielded 562 usable responses.
Several statistical tools were used to analyze the relationship between conflict and
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CHAPTER 1
INTRODUCTION

1.1

Context
Team-based structures are widely used in organizations on the premise that

these groups bring valuable assets beyond that of the individual contributor.
Globalization, competitive pressures and the complex nature of modern

technological problems requires the input of multiple individuals from varying

backgrounds. This is particularly true in science and engineering organizations.
Katzenbach and Smith (1993) posit that teams always outperform individuals and

other types of working groups, as the final solution would be an amalgamation of
the best ideas from individuals.

The message of the benefits of teams has been

spread far and wide and team-based structures have gained a foothold on the basic

structure of modern organizations. A National Science Foundation (NSF) funded

initiative, the National Organization Survey (NOS), surveyed over 1000
organizations in 1996-1997. This survey found that over 42% of organizations used

teams with their core workers (Kalleberg, Knoke, and Marsden 2001). A repeat of
1

this study in 2002 found the fraction had risen to 67% (Smith, Kalleberg, and

Marsden 2005). Looking beyond the core workers and at the organization as a
whole, Gordon (1992) found that 82% of organizations use teams of some kind. The

rise of team work has also been demonstrated in the results of the General Social
Survey (GSS) administered by National Opinion Research Center at the University of

Chicago and the Sociology Program of the National Science Foundation. One of the

items in the survey asks respondents whether, in their job, they normally work as

part of a team or they mostly work on their own.

In the 2006 version,

approximately 50.7% indicated their daily work involved working on a team. This
proportion increased to 54.1% in the 2010 version of the GSS (Smith, Tom W et al.

2011).

Teams exist in various contexts and presentations, but in the organizational

setting, teams are created to fulfill several uses. In a survey on pressing corporate
issues it was found that teams are used to handle special projects, as department
teams, for innovation, and to reduce time to market (The Ken Blanchard Companies

2006). In contrast to many other approaches to organizing employees, team-based

structures foster cross-functional activities and facilitate the smooth operation of

processes across organizational boundaries. These characteristics make the use of
teams particularly popular in science and engineering fields.

These team-based structures bring with them the challenges of diverse

backgrounds and divergent views that need to be managed. True teams that can
achieve the organizational advantages that are asserted by team advocates take

time and resources to build; they do not occur by accident. The right team members
2

need to be selected; direction and operating norms need to be established;
communication,

decision-making,

conflict-resolution

and

other

interaction

processes need to be set. The use of teams also involves adjustments at the

organizational level by management and human resources. Training, compensation,

performance management, rewards, and day-to-day management have to be

adapted to suit the team-based structure. The investment is worthwhile if the team

is able to achieve objectives and deliver value to the organization. Unfortunately
there are instances in which teams do not achieve optimal results.

Group development theory suggests that groups experience or may be stuck

in periods of dysfunction where the group output can be significantly less than the
sum of individual contributions.

In the Tuckman (1965) forming-storming-

norming-performing model, this is the storming stage, exhibited by hostility,
infighting and member’s emotional reaction to the demands of the task.

This

dysfunction loosely corresponds to the pseudo-team phase in the team development

model popularized by Katzenbach and Smith (1993). With the heavy investment

required to organize the workforce in teams, it becomes critically important to
carefully manage intragroup processes to ensure the continued performance benefit
from these groups.
1.2

Problem Description
One of the fundamental intragroup processes involves how members exhibit

and manage disagreements and differences of opinion: intragroup conflict. It is

particularly significant since a primary source of the benefit of a team is the
3

existence of multiple backgrounds and opinions. In the best-case scenario, these

varying viewpoints can present several technical solutions to the task at hand,

allowing the group to select the best among the options, or create hybrid solutions
combining the superior characteristics from different options into an optimal

solution. However, the presence of multiple options, diverging viewpoints and
diverse personalities can lead to conflict.

Conflict is a complex phenomenon, expressed in various types and

dimensions. While the immediate, natural perception may regard conflict as a
negative construct that is detrimental to group functioning, recent research has

begun to uncover that intragroup conflict has many facets, not all of which are

detrimental to group functioning. This began to be of particular interest in studies
of the Tuckman (1965) model. Benfield (2005) and Knight (2006) studied the

applicability of the Tuckman group development model in science and engineering
teams. Both authors found a lack of reporting of ‘storming’ behavior in the groups
studied. In ongoing studies of student integrated product teams (IPTs) at the
University of Alabama in Huntsville, observation of the groups in action shows the

presence of conflict/storming behavior, but this is rarely mirrored in group member

assessments of team dynamics. Clearly, there are still many unanswered questions
regarding intragroup conflict in groups at work.

Despite the importance of understand intragroup conflict in groups at work,

there are a limited number of empirical studies which help answer questions on this

phenomenon. A significant proportion of the studies on conflict use simulations in

classes or laboratories to investigate the effect of conflict on the group. This
4

approach provides a convenient system to obtain data quickly. Of greater concern,

however, is the effect of intragroup conflict on groups at work in organizations,

known as natural work groups. Also complicating the intragroup conflict solution
space is the use of proxies, again for convenience. College and graduate school

students involved in group work are often used in studies of intragroup conflict.
While convenient, the results of these studies have limited applicability to what may

happen with scientists and engineers working on projects toward organizational
objectives.

Although there have been many research efforts focused on intragroup

conflict, only a handful of these research efforts study science/engineering, natural

work groups, and only one at a fine granularity. None of the studies on natural

science/engineering groups cover the important aspect of member intent to remain.

Considering the rise of teams, particularly in teams of scientists and engineers, and

that conflict in work groups is inevitable, and sometimes productive, there is an
urgent need for a deeper understanding of how conflict is manifested in these
groups and what factors intensify or mitigate the positive and negative effects of
conflict.
1.3

Research Objectives
Organizations that use teams depend on the proper functioning of those

teams for the achievement of organizational goals and objectives. It is imperative,

therefore, that managers and team leads understand processes like conflict, and
how it can affect the functioning of the teams under their responsibility.
5

In the past, there has been the perception that conflict was generally

detrimental to the team.

But can conflict also be beneficial to groups in the

workplace? Technology-driven groups, particularly those populated by scientists

and engineers tend to exhibit distinctive qualities due to the personalities and

interaction of their constituents. Does conflict affect these teams similarly to other

teams? How does conflict affect the longevity of these groups, and their ability and

desire to work together in the future? In attempting to understand how groups
function, these questions have largely remained unanswered.

This research starts to bridge these gaps in the basic understanding of how

these teams work within the organizations in which they function. First, this study

focuses on natural work groups. Using students as proxies for practicing scientists

and engineers and using laboratory simulations as substitutes for real work
presents obvious limitations in applicability. This research aims to gather data on
professionals working on projects within their organizations.

Findings and

conclusions from the study can then be carefully applied by managers and team

leads in helping to make their teams more effective. Direct information from

practicing professionals makes the study more relevant to the technology-driven

organizations which tend to rely heavily on team-based structures.

Second, this study addresses the unique nature of scientists and engineers.

There has been significant study on personality and career choices in the social
science fields.

As a group, individuals who self-select science and engineering

professions tend to express distinctive characteristics and traits. While the scope of
this research does not extend to what kinds of traits scientists and engineers
6

possess, this understanding directs the choice of the subjects to study. Because the
personalities of individual scientists and engineers are distinctive, traits are

magnified when these individuals are assembled into groups. With a dearth of
scholarly work on science/engineering groups and considering that these fields

tend to utilize teams extensively, this research provides valuable data on this
specialized subset of workers.

Findings and conclusions from this study are

particularly useful for managers and team leads responsible for groups of highly
technical professionals.

Third, this study considers a finer granularity for conflict. As early as the

1960s, multiple types of conflict were identified. The work of Jehn (1993; 1995;

1997; 1999; 2000; 2001; 2003; 2008; 2012) built on the task-relationship

dichotomy first postulated in the literature, and identified two other possible
conflict types: process conflict and status conflict. These various types of conflict

affect groups differently and at different times in the group/project life cycle.

Unfortunately, many of the empirical studies of intragroup conflict consider just a
single measure of conflict. To gain a more complete picture of the effect of conflict

on the groups under study, this research investigates several types of conflict, based
on Jehn’s 1995 task-relationship-process trichotomy.

Fourth, this study explores multiple group outcomes in that it considers a

three-facet interpretation of group effectiveness. In contrast to studies focusing on
just one aspect, this work examines group performance, group member satisfaction
and group member intent to remain. Generally, managers and team leads are not

only interested in how their groups perform on the current task or project, but also
7

in the group’s capacity to continue to perform in the future. It is not beneficial when

a group presses forward and performs marvelously on a current project, but the
experience is so destructive and draining that the group members never want to

work with each other again. Thus, the findings and conclusions from this study

provide information important in creating and maintaining effective work groups
both now and in the future.
1.4

Significance and Contributions
The fundamental purpose of assembling a group of people into a team is to

achieve some type of function at a requisite level of performance. Teams provide

their collective skills, knowledge, abilities and experience towards finding a
solution. However, group processes like conflict can inhibit the potential of these
teams from achieving expected performance. The results of this research will refine

understanding of the conflict’s effect on group outcomes like performance and
viability, to better harness the true potential of multi-functional teams in

organizations. For this study, a process approach has been taken to presenting the
possible application of research results, presented in Figure 1.1.

8

Figure 1.1 Application of Research Results
Leaders can use the results to build better teams from the start. Better

understanding of team interaction resulting from this work will inform the selection
process for new teams.

It also helps establish team norms to aid in the

development of a common approach. These insights also allow managers and team

leads to tailor professional development activities to include important teamrelated competencies that may be under-developed or otherwise unaddressed.

With an understanding of the effects of the three types of conflict, leaders

can guide their teams in determining which kinds to avoid and how to resolve
conflicts that do arise. When team members also understand the nature of conflict,
day-to-day management of these teams becomes less complex. Instead of escalating

up the hierarchy to get conflict resolved, team members can avoid, re-direct or work
out many of their disagreements. The teams require less oversight and become

more self-directed, giving them a greater sense of responsibility for their own affairs
and greater satisfaction.

9

The essential purpose of a work unit is to produce output. Thus, one of the

strongest benefits to a leader is the increased performance that results from
successfully managing intragroup conflict.

Another important gain from

understanding and managing conflict is the positive effects on group viability. For

leaders who supervise teams whose members will have to work together in the
future, it is important that they still desire to work with each other after their initial
experience.

Overall, the results of this research provide tools that leaders and managers

can use to stock their management toolbox. Teams are becoming a popular work

unit but their benefits can be diminished by group processes like conflict. Armed

with the understanding of conflict and its effects, leaders and managers can build
better teams and create better results for their organizations.

10

CHAPTER 2
REVIEW OF THE LITERATURE

The purpose of this research is to explore the relationships between

intragroup conflict and group outcomes.

A literature review was conducted to

examine the body of research in conflict in work groups, and to confirm the

significance of the contribution of this research. The first two sections provide a
historical perspective on the understanding of groups in the workplace. The review

then examines conflict in detail, followed by an examination of group outcomes. The

review continues with an exploration of previous research on the relationship

between conflict and group outcomes. Finally, it describes the gaps that exist in
fully understanding these relationships, and how this research effort will aid in

closing those gaps by answering the research questions proposed in chapter 3.
2.1

Groups in the Workplace
The complex nature of modern technological systems and projects has led to

the need for the knowledge and expertise of collections of individuals for their

completion. The use of multi-functional work groups is becoming more significant,

particularly as the globally competitive business environment requires increasingly
11

sophisticated technology and compressed development times. Work groups are
used to increase involvement, produce products and services, provide advice and
insights, provide solutions through group research and innovation, and respond to

specific situations through action and negotiation (Sundstrom, De Meuse, and

Futrell 1990). Fundamentally, work groups are thought to incorporate the best
ideas from members, thus producing output that is superior to that which could be
accomplished by the individual.

In a survey of industry, Gordon (1992) found that 82% of U.S. organizations

have employees organized in some type of work group. Respondents reported that

the use of these work groups helped improve morale, profits and productivity. The
National Organizations Survey (NOS) also shows the increase in the use of teams in
organizations. In the 1996-1997 version, 42% of organizations indicated their front
line workers operate in teams of some kind (Kalleberg, Knoke, and Marsden 2001).

In the 2002 version, that number had increased to 67% (Smith, Kalleberg, and
Marsden 2005).

Despite the benefits of teams, there are many instances where groups fail to

achieve the expected superior performance. Bishop and Mahajan (2005) warn that if
the implementation of teams is not thought through, the organization will fail to

profit from the use of teams, but still carry the cost of their implementation. These

costs include opportunity costs associated with what employees could have
accomplished, organizational inefficiencies that occur when teams founder, and

negatively impacted employee-management relationship. Cohen (1997) presented

several internal processes that have an impact on the benefit derived from teams,
12

including conflict, collaboration, cooperation, communication, task process and

social integration. There is need to understand factors and processes that affect
work groups and their ability to function effectively.
2.2

Group Development Theory
Questions about how groups form and function have been posed and

answered for several decades. As early as the 1950s, authors have posited theories
and observations on group development. The body of scholarly work can be traced

to the work of Homan (1951). His classic volume, The Human Group, was one of the
first to examine the small group, likening it to a system within a system. He applied

his concepts to very early field studies of small groups including the Bank Wiring

Observation Room group from the Hawthorne research of the Western Electric
study. That decade also featured work by Bales and Strodtbeck (1951), Lewin and
Cartwright (1951), Bennis (1956) and Martin Jr., and Hill (1957), who sought to

define the ways in which groups interact and develop interdependently to meet a
defined set of objectives.

Initially, scholarly research on small groups was

concentrated in the psychology and sociology fields, but over the last few decades
coverage has expanded to include industrial applications.
2.2.1 Group Development Models
One of the key concepts arising from the work on small group research is that

groups are not static, but develop, grow and change over time. Dozens of group
development models have been postulated in the literature over the last six decades.
13

One of the earliest was Bales and Strodtbeck’s (1951) three-phase model. Classified
as a linear-progressive model, it assumes groups go through a defined sequence of

distinct stages. To understand the variety of group development models described
in the literature, it is useful to observe the classification of Chidambaram and
Bostrom (1997), shown in Figure 2.1.

Figure 2.1Group Development Models
At the highest level, the authors classify group development models into two

broad categories: sequential and non-sequential. Sequential models propose that
groups pass through sequences of development during the course of their existence.

Sequential models are further subdivided into two types: progressive and cyclical.

Progressive models posit that groups demonstrate increasing maturity over time.
The linear-progressive sub-type suggest that groups move from an initial phase as a

collection of independent individuals to one marked by conflict, then by cohesion,
and eventually by productive work.

The other progressive group development
14

model, the equilibrium model, deals with the balance between the socio-emotional
and task needs of the group during different progressive phases: orientation,
evaluation, and control. This type of model was initially proposed by Bales (Bales

and Strodtbeck 1951; Bales 1965). An important finding in the work of Bales is the
increase in negative acts during the second phase of group development, evaluation.
This has been attributed to a struggle status within the group to establish hierarchy.

Cyclical models theorize a non-linear sequence of events and are divided into two

groups, life cycle models and recurring cycle models. Life-cycle models describe the
development of a group in terms of birth, growth and death. Recurring-cycle models

describe groups as developing but combine progressive stages with regressive
stages suggesting that even well- developed group may return to former stages
(Schutz 1958; Slater 1966).

Non-sequential models do not assume a predetermined sequence of events,

but focus instead on fundamental causes for shifts in group development. There are

two primary non-sequential models of group development: time-based and

structure-based. Time-based models focus on the importance of temporal issues in
group development, for example, group tenure and impending deadlines.

The

punctuated equilibrium type of time-based model has been advanced primarily by

the work Gersick (1988) in her studies of natural and lab groups. This model

suggests that groups alternate between relatively stable periods of activity,
punctuated by intense changes in behavior, particularly near the temporal midpoint
of the group’s progress. The social entrainment model was developed by the work

of McGrath and Kelly ((McGrath 1991; McGrath 1984; McGrath and Kelly 1986) to
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describe the coordination of events within the social and temporal context in which

most groups operate. The final non-sequential model is the adaptive structuration

model, a structure-based model.

This model suggests that groups differ

dramatically in the way they respond to external context variables. The most
prominent of these is the work by DeSanctis and Poole (1994).
2.2.2 To Storm or Not to Storm
The most dominant group development model is arguably the Tuckman

(1965) four-stage model as evidenced by the almost 4,000 citations in the years
since this work was published. In this article, Tuckman reviewed literature on

group development and created a classification scheme. Tuckman characterized
group behavior into two dimensions, interpersonal relationships and task activity.

He also developed a sequence, referred to as the stages of development, which
described the progression of a group. Orientation, testing and dependence became

forming, conflict, polarization and resistance became storming, overcoming

resistance, developing cohesion and standards and expressing personal opinions
became norming and resolution of structural issues leads to task performance

became performing. While this model is intuitive and popular, there are valid
criticisms and significant limitations to its applicability.

One of the issues with Tuckman’s work on stages of group development is

that information is largely from therapy and training groups and this limits its
applicability to natural work groups in the organizational context (Guzzo and Shea
1992). In a study of a similar 4-stage model of group development in Canadian civil
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servants, results supporting path dependency. However, the results also suggest
that stages can influence those beyond the subsequent stage and that deterioration
in an earlier stage can have an effect on later stages (Ito and Brotheridge 2008).
Rickards and Moger (Rickards and Moger 2000; T. Rickards, Chen, and Moger 2001)
propose an alternative to the Tuckman model of group development. They explored

the questions of what causes a team to fail to achieve expected performance and
what leads to outstanding performance. They propose a two-barrier model to
creative performance in teams; a weak barrier to standard performance and a
stronger barrier to exceptional performance. These barriers can possibly be
breached through creative leadership interventions

In his dissertation, Benfield (2005) examined the Tuckman model's ability to

explain group behavior in science and engineering organizations. The study focused
on whether the model explains team development in science and engineering

organizations. Benfield found that a 3-stage model was supported: forming,

storming, norming/performing. The storming stage was not perceived to occur in
many of the teams studied. Benfield recommended further investigation of the
behaviors associated with the storming stage.

In her dissertation, Knight (2006) investigated 3 variations of the Tuckman

group development model specifically on short-duration teams. Model 1 was the

original 4-stage Tuckman model, forming, storming, norming and performing.
Model 2 was a 3-stage forming, norming and performing variation. Model 3 was a 2-

stage, forming then norming/performing variation. The 4-stage and 3-stage models

were not well supported by the data. The majority of the short-duration teams she
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studied seemed to experience forming, and then either norming or performing, and
a lack of storming behaviors was evident.

Given that recent studies point to an absence or minimization of

storming/conflict in these hi-technology teams, more research is needed in
understanding conflict, its presence and effects in these specialized work groups.
2.3

Conflict in Workgroups
Using teams as the basic unit for work in organizations is increasingly the

norm, yet the challenges of working effectively in teams are significant. When

groups of individuals are put together to perform complex tasks, group effectiveness
is not only a function of individuals' performance, it also depends on the extent to

which team members avoid process losses and create synergy by helping each
other, coordinating activities, complying with internal and external requirements,

and voicing opinions (Carsten K. W. De Dreu and Van Vianen 2001; Hackman 1987).

One of the processes critical to the function of groups at work is storming/conflict,
and it is both a challenge and opportunity.
as:

The term conflict has been described at one time or another in the literature

•

•

Antecedent conditions of conflict behavior like scarcity of resources or policy
differences

Affective states of the individuals involved, like stress, tension, hostility,
anxiety
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•

•

Cognitive states of individuals, i.e., their perception or awareness of conflict
situations

Conflict behavior, from passive resistance to overt aggression (Pondy 1967)

Jehn (1993) defined conflict as an awareness by the parties involved that

there are discrepancies, or incompatible wishes or desires present. Barki and

Hartwick (2004) conceptualized conflict as based on three dimensions: Cognition
(e.g. disagreement), behaviors (e.g. debate) and affective states (e.g. anger), and
suggest that true conflict occurs only if all three are present. There is not a clear,

generally accepted definition of conflict in organizational literature. Early work on
conflict in work groups presumed that it was detrimental to the functioning of the

organization. As empirical research in this area progressed, it became apparent that
intragroup conflict is a complex phenomenon with multiple dimensions and
possible outcomes.
2.4

The Many Facets of Conflict
Research has shown that multiple types of conflict affect work groups.

Guetzkow and Gyr (1954) described conflict as made of two separate traits—one
based on the substance of the task that the group is undertaking and the other
arising from interpersonal relations. In his investigation of the interpretations of

conflict, Pinkley (1990) also found that disputants perceived a distinction between

relationship and task issues.

A similar distinction has also been made in a

psychological context differentiating cognitive conflict from social-emotional

conflict (Priem and Price 1991; Cosier and Rose 1977). Jehn (1993; 1995) also
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distinguished between task and relationship conflict and their effects on
organizational outcomes.
2.4.1 Task Conflict
Through the distillation of these and other works, a working definition and

description of task conflict can be developed. Task conflict, also called cognitive or

substantive conflict, is the perception of differences about the substance of the task
being performed by the work group.

Examples include disagreements about

judgments and interpretation of facts. Task conflict involves differences in
viewpoints, ideas, and opinions (Jehn and Bendersky 2003; Cosier and Rose 1977)

and are generally considered void of intense affective states like anger (Jehn and
Mannix 2001). Task conflict is less closely associated with negative emotions than
other conflict types and tends to carry fewer personal connotations compared to

other types of conflict (De Wit, Greer, and Jehn 2012). Janssen et al. (1999) describe
task conflict as disagreements about the work to be done. They also indicate that

this type of conflict can create benefits for team decision making quality in that
initial task-oriented disagreement rather than consensus facilitates discussions that

prevent groupthink. Other authors also support that task conflict stimulates the
identification, analysis, and integration of varying perspectives required to produce
superior, implementable decisions (Amazon and Schweiger 1997; Amason 1996;
Jehn 1993; Jehn 1995; Jehn 1997).
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2.4.2 Relationship Conflict
Relationship conflict is characterized as the perception of incompatibilities

that are not directly related to the task at hand. It includes affective components

like tension and friction (Simons and Peterson 2000; Jehn and Mannix 2001). While
the conceptualization of task conflict as totally absent of affective states may be
convenient, it is over-simplistic, as any conflict instance can carry some degree of

emotionality. Jehn (2008), for example, saw the need to study affective components
like emotionality as separate constructs from conflict itself.

Simons and Peterson (2000) describe relationship conflict as “the shadow of

task conflict” and explain that it can create a “self-fulfilling prophecy of mutual

hostility and conflict escalation”.

A closely related description of relationship

conflict is insight that is unrelated to the task, involves negative emotions and
threatens the personal identity and feelings of self-worth of group members (Pelled
1996).

Janssen (1999) described ‘person conflict’ as the occurrence of identity-

oriented issues, where personal beliefs and values become involved. When
disagreement becomes personalized it typically carries tension, animosity, and

annoyance among team members (Jehn 1995). Research suggests that this type of

conflict deteriorates the quality of team decision-making by disturbing mutual
acceptance among team members:
•
•
•

limits cognitive processing of new information

reduces receptiveness to ideas advocated by others who are disliked

decreases willingness to tolerate opposition
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•

•
•

gives rise to hostile attributions concerning each other's intentions and
behaviors

disturbs effective communication and cooperation within the team

consumes time and energy preserved for working on the substantive
decision task (Janssen, Van De Vliert, and Veenstra 1999)

2.4.3 Process Conflict
The task-relationship dichotomy has been used extensively in intra-group

conflict studies; however, a conflict trichotomy emerged through another of Jehn’s

studies and has since gained traction in the field. In studying conflict types and
dimensions, the participants she observed also described conflict episodes involving
"responsibility disagreements" and "disagreeing about utilizing people”.

Jehn

(1997) denotes this type of conflict as process conflict; “conflict about how task

accomplishment should proceed in the work unit, who's responsible for what, and
how things should be delegated". Others describe it as logistical disagreements,

conflicts of resource, or distributive conflicts (Kabanoff 1991; Greer and Jehn 2007).
It includes such issues as the scheduling of meetings and the assignment of work.

Alternatively Behfar (2011) explains process conflict as the management of

two coordination processes: the strategy toward actual accomplishment of the task,
and the coordination of people in completing the task. In another study, it was

summed up neatly as disagreements about how the work will be done, as opposed

to task conflict which involves what should be done (Jackson et al. 2002).
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Although its existence may be intuitive, process conflict has been difficult to

conceptualize in empirical studies. In studies of conflict that do not include process
conflict as a separate construct, responsibility and delegation issues are often
categorized as task conflicts.
2.4.4 Status Conflict
In recent work Bendersky and Hays (Bendersky and Hays 2008; Bendersky

et al. 2010; Bendersky and Hays 2010) indicate that some of the interpersonal type
of conflict have less to do with affective relationships than with contests for relative
positions in a group’s social hierarchy. These they refer to as status conflict. Status,

in this case, refers to the prominence and respect conferred upon an individual by

others. The authors distinguish status conflict from other types in the following four
ways:
•

The motivation for a status conflict is related to status as a social resource.
People engage in status conflicts to gain or maintain their status positions
regardless of the quality of their interpersonal relationship with group

•

members

They are zero-sum in that they are conflicts over one’s relative position in a
status hierarchy and gaining status means lowering another’s rank in the

•
•

hierarchy

They may be enacted by denigrating others or aggrandizing oneself
They often involve coalitions of actors that legitimate hierarchies
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De Cremer and Tyler (2005) assert that concerns about whether respect has

been granted is a consideration for group members and that group well-being and
productivity are related to these concerns.

This is a relatively new area of research and the constructs surrounding this

type of conflict are only just beginning to be understood. Robust, psychometrically

valid instruments to measure this type of conflict are in still their infancy. Thus, the

measurement of status conflict is beyond the scope of this dissertation.
2.5

Indicators of Group Effectiveness
The literature describes varying results regarding the effect of conflict on

group outcomes. While early interpretations of conflict presumed that all conflict is
destructive, there have also been empirical studies that reveal some positive effects

of conflict on group outcomes. Varying opinions about the task at hand, for example,

may spur creativity and improve group decision making by reducing group think
and premature consensus.

Groups in the workplace exist to perform some function for the organization.

Any investigation into the process-output relationship in work groups would need

to consider specific group outcome indicators.

Hackman (1987) developed a

normative model of group effectiveness that is widely used in the field.

He

decomposed team effectiveness into three components: the actual productive

output, the state of the group as a unit and the effect of group experience on
members.
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2.5.1 Performance
Work groups are created to perform tasks within their contexts. Effective

work groups produce output that at least meets requirements (Hackman 1987).

The group is not considered effective if those receiving its products do not consider
them acceptable.

The group outputs – quantity, quality, speed, customer

satisfaction, etc. – are important indicators of how the team is doing relative to its
purpose (Sundstrom, De Meuse, and Futrell 1990).

2.5.2 Satisfaction
Effective work groups create an experience that satisfies the personal needs

of group members (Hackman 1987). In research on groups, it is important to

consider the consequences a group has for its members (Guzzo and Dickson 1996).
Group interaction should allow for participation from group members. Belonging to

the group should not prevent members from doing what they need to do or cause

them tremendous amounts of frustration. If interacting with the group results in

severe negative feelings among members, the cost of belonging may become too
high.

2.5.3 Intent to Remain
Effective work groups use interaction processes that at least maintain

members’ ability/desire to perform subsequent tasks together (Hackman 1987).

Group interaction that frustrates members can results in the team burning itself up,

leaving members unwilling to continue working together in the future. This is
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particularly problematic in the organizational context, where teams can be longterm or individuals remain in the organization and are expected to potentially meet

other group members in future teams and projects. Simple defined, viability is a

group’s potential to retain its members, which a condition necessary for proper
group functioning over time (Balkundi and Harrison 2006).
2.6

Effects of Conflict in Work Groups
A significant portion of early theoretical work in conflict focused on the

negative effects of conflict (Blake and Mouton 1984; Hackman and Morris 1974).
Conflict has been suggested to interfere with the execution of the team’s tasks
because it produces tension, antagonism, and distracts team members from the task
at hand. However, without conflict, teams might not recognize inefficiencies and

sub-optimization exist. Research by Schulz-Hardt, Jochims and Frey (2002) showed

that teams made better decisions when pre-discussion preferences were in

disagreement rather than agreement.

Jehn(1995) examined 105 work groups and management teams in a

multinational firm to determine the beneficial and detrimental effects of task and

relationship conflict. Relationship conflict was detrimental to member satisfaction

and task execution. In groups performing non-routine task, task conflict did not

have a detrimental effect and was found to be beneficial in some cases. In routine-

task groups, there was a minimum level of task conflict that appeared to be
necessary for evaluating options. The positive effects of task conflict and negative

effects of relationship conflict on group performance have also been found by other
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authors (Van de Vliert and De Dreu 1994; Amazon and Schweiger 1997; Simons and
Peterson 2000; Barki and Hartwick 2004; Tjosvold 2008).

The concept of process conflict as distinct from task and relationship conflict

has only recently started to see major theoretical and empirical examination (Jehn
and Mannix 2001; K. J. Behfar et al. 2002; Hinds and Bailey 2003; Greer and Jehn

2007; Vodosek 2007; Karn 2008). In the organizational context, high levels of
process conflict are detrimental to productivity.

The associations between conflict and performance are still being untangled

by researchers.

In a meta-analysis of research on the associations between

relationship conflict, task conflict and group performance and satisfaction by De
Dreu and Weingart (2003) found no evidence of the positive effects of task conflict.
This study only considered relationship and task conflict and did not include other
factors that mediate conflict’s effect on group outcomes.
2.7

Moderators of the Effect of Intragroup Conflict
Research in the field has revealed that the relationship between conflict and

group effectiveness is not straightforward.

There are many variables, both

structural and cultural, that moderate the effect of conflict.

Structural characteristics of group context have an effect on the relationship

between conflict and group outcomes. Work by Gladstein and others (Gladstein

1984; Hackman and Morris 1974; Jehn 1995) suggest that the type of task a group
performs influences the relationship between conflict and performance. Routine
tasks have a low level of variability and are done the same way repeatedly, and thus
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demand simple solutions that can be found without disagreement. Complex tasks
require

problem-solving,

information-processing.

sophisticated

decision-making,

and

significant

When tasks are complex, the group needs to derive

multidimensional solutions almost necessitating disagreement and variety among

group-member opinion. Applying debate to well-understood and relatively simple

tasks, such as assembly line work, is counterproductive to effectiveness. As such,

task conflict may be more beneficial with creative, problem-solving, project work as

opposed to production-type work (Gladstein 1984; Jehn 1995; Jehn, Northcraft, and
Neale 1999).

Tasks may require little interaction among group members or may require

significant interdependence among members to accomplish the task.

2.7.1 Cultural Aspects of Group Context
Culturally-shaped values and expectations regarding conflict have been

proposed and found to modify the effect of conflict on group effectiveness. Conflict

norms – the existence of norms encouraging open discussion of conflict – have been

theorized to influence the effect of the various types of conflict on outcomes. Groups
with open norms towards conflict encourage members to share potentially

divergent opinions and views and challenge each other’s thinking. In groups where
acceptability norms are absent, dynamics suggest to members that displaying
conflict is not acceptable.

Members may deliberately avoid disagreements to

conform to group norms. Jehn found the moderating relationship of these norms to
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be complex, varying with the type of conflict being experienced by the group. Open
norms about task conflict can create benefits to groups (Jehn 1995; Jehn 1997; Jehn

and Mannix 2001; Jehn et al. 2008). Alternately, norms discouraging relationship
conflict expression were found in high-performing groups (Jehn 1997).

2.7.2 Other Moderators
Understanding of conflict was further refined through the addition of conflict

dimensions to the literature. Emotionality, the importance of the conflict and its

potential for resolution all influence the direction and severity of the effect of

intragroup conflict (Jehn 1997). Emergent states were introduced to the intragroup

conflict discussion as mediating mechanisms that explain how conflict affects group
outcomes. Jehn et al. (2008) examined the explanatory role of the positive emergent

states of trust, respect and cohesion in the effect of conflict on performance and
viability.

The positive emergent states increased member viability and all three

types of conflict decreased the positive emergent states. There was only a small
effect of emergent states on performance.
2.7.3 Conflict Asymmetry

Jehn et al. (2010) comment that most conflict research focuses on the mean

level of conflict in the group and assumes that the group members perceive the

same reality with respect to levels of conflict. They assert that an overlooked area in
the field is the asymmetry of perception of conflict in the group. Their research
revealed that indeed, when group members differ in their perceptions of the levels
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of conflict, their group outcomes suffer. In addition, members who perceived more
conflict than the rest of the group tend to be affected the worse in their satisfaction

and self-reported group performance level. This work broke new ground in the
understanding of the complex phenomenon of intra-group conflict.
2.8

Groups are Not All Made Equal
Intragroup conflict is a complex phenomenon and while research in this field

has been ongoing for decades, little has been done in examining its types and

dimensions and effect on group outcomes in specialized groups at work, which have
their own unique demographics, processes and personality types.
2.8.1 Working Group Versus Teams
Group development theory and popular opinion both allude to a distinction

between a collection of individuals and a high-performing unit. The terms working
group and team have been used to represent the extremes of continuum present in

natural work groups, based on differences in cohesion, accountability, synergy, and

decision making (Katzenbach and Smith 1993; Wheelan 1999). On one end of the
continuum, a working group is one in which there is not a significant incremental

performance need or opportunity that would require a team. Group members work

towards a common goal, but perform that work independently, in their areas of
expertise. They share information to help the individuals make decisions within

their tasks, but interaction is mainly at the interfaces – there is not true

interdependence or mutual accountability (Katzenbach and Smith 1993; Wheelan
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1999). On the other end of the continuum, a team is one in which members have

complementary skills, are committed to a common goal for which they work
together collaboratively and to which they hold themselves mutually accountable

(Katzenbach and Smith 1993; Wheelan 1999). Naturally, because of the significant

differences between these types of groups, the expression of conflict is different. The
limited interaction and interdependence in working groups reduces the opportunity

for conflict. Teams, however, require high levels of interaction and the group is
judged collectively for their output. Understandably, there is more opportunity for
conflict to occur.

2.8.2 Scientists and Engineers in Groups
The science and engineering workforce consists primarily of knowledge

workers. The term ‘knowledge worker’ was coined by Peter Drucker in his 1957

book (Drucker 1957).

Knowledge workers work under the assumption that

knowledge is the basis for accomplishment. Simply put, knowledge workers think

for a living (Davenport 2005). The knowledge worker segment of the workforce is

growing quickly, already surpassing the levels of industrial-type workers – those

who typically make or move things for a living, or agricultural workers (Drucker
1994).

Scientists and engineers are knowledge workers in that they use knowledge

gained from formal education, experience, and logical thought processes as a tool to
complete their tasks. These knowledge workers are unlike other groups of workers.

Individuals who self-select to pursue science and engineering disciplines and
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careers think and behave differently. Scientists and engineers tend to be left brain
dominant: logical, analytical, quantitative, factual, sequential, and structured (Felder

1996). Bringing together several of this type into a group serves to potentially
multiply effects of personality on the functioning of the group. This has implications

for not only conflict, but conflict moderators as well. Scientists and engineers may
be less comfortable with the idea of conflict, thus conflict norms may dictate to
avoid conflict as much as possible. While scientists and engineers may be concerns

with group members’ personal beliefs and such issues that give rise to relationship
conflict, they may, however, care about status issues and maintaining hierarchy.

Consequently, the differences between engineers and the general workforce will
tend to be magnified when organized into groups.
2.8.3 Natural Work Groups
The interaction of members of a group occurs somewhere and for a specified

purpose or goal. Consequently, the environment in which the group operates is an
important aspect of group context. Natural work groups can be defined as groups
that exist independent of the researcher’s activities or purpose (Guzzo and Shea
1992; McGrath 1984).

Hackman’s (1987) group effectiveness model focuses

exclusively on work group in organizations in that the model applies exclusively to
groups that meet the following criteria:
•

Real groups – Intact social systems complete with boundaries and
differentiated roles
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•

•

Groups that have one or more tasks to perform. resulting in discernible and
potentially measurable group products

Groups that operate within an organizational context

Unlike groups developed specifically for research study, these groups

perform real work within organizations for which they are responsible and on
which they will eventually be judged. Tasks performed in groups concocted for

research do not carry the same performance responsibility as those within the

organization context. The decisions made in these groups have significantly less

severity and consequences and the individual and group motivation is significantly

different. As such, it is difficult to extend the conclusions made in concocted-group
research to natural groups.
2.9

Previous Studies of Conflict in Workgroups
Intragroup conflict has generated significant research over the last few

decades. Unfortunately, many of these studies do not consider natural work groups,

and even fewer focus on science and engineering knowledge worker groups. Table

2.1 shows previous studies of intragroup conflict. Highlighted are studies focusing
on scientists and engineers. Five of the seven highlighted studies use natural groups

as the subjects. Of these five, only two consider multiple types of conflict as opposed
to a general conflict measure. Vodosek (2007) studied chemistry research groups at

24 research-intensive Midwestern universities. While this is one of the few studies
to consider three types of conflict and two outcomes, the sample is narrow, studying
only chemistry groups in an academic research setting as opposed to groups in
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industry. The other study, Pelled (1999), focused on 45 teams in the electronics
divisions of three major corporations. Again, this is a relatively narrow sample,
which makes it problematic to extend conclusions to the general science and
engineering workforce.

The review of the studies of conflict in workgroups demonstrate the gap that

exists in understanding conflict in science and engineering workgroups and its

effect on group outcomes. As a result, this research effort specifically examines
multiple types of conflict in science and engineering groups and their effect on
group outcomes.
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2.10 Summary
The proportion of knowledge workers in the workforce is rising and the team

is quickly becoming the unit of work in the modern organization. This is especially
true in science and engineering fields, due to the complex nature of their tasks.
Significant resources are being expended to obtain maximum performance and

viability of these work groups. It is important, therefore, to understand the group
process that can hinder organizations from reaping the full benefits of their teams.
One of these processes is intragroup conflict.

Although many studies of intragroup conflict have been conducted, there is

still information lacking on how conflict affects science and engineering groups
within the organizational context. This research attempts to bridge that gap by

investigating several types of conflict as well as multiple group outcomes, focusing
on natural science and engineering groups.
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CHAPTER 3
RESEARCH STATEMENT

3.1

Research Concept
There is conflicting literature on the dimensions of intra-group conflict and

its effect on group outcomes. Further, the body of knowledge regarding how conflict
affects knowledge worker groups like scientists and engineers is limited.
Addressing this shortcoming is critical to expanding the conclusions and accepted
generalizations of previous studies to this specialized group.

The objective of this research is to expand the body of knowledge by

developing insight into the expression of conflict – its dimensions, moderators and

effects – in knowledge worker groups, particularly within the science and
engineering domain. This work develops ways for practitioners to understand, and
therefore better manage knowledge workers through episodes of conflict to help
them meet or exceed current standards of effectiveness.
3.2

Conceptual Model
The conceptual model is shown in Figure 3.1. The input to the process

includes people, the task at hand and the organizational processes. The outcomes of
the process are based on the Hackman group effectiveness model: performance,
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satisfaction and intent to remain, the latter two often combined as viability. The

Jehn three-part model of intragroup conflict is used: task, relationship and process.
The moderators of conflict’s effects under the scope of the research are team-like
behavior and team training exposure.

Figure 3.1 Nomological Network
3.3

Research questions
This study is intended to provide insight into the expression of conflict in

science and engineering groups at work. To this end, the study investigates five sets
of hypotheses.
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3.3.1 Conflict and Performance
The first set of hypotheses deals with the relationship between conflict and

the performance criterion of the group effectiveness model. The analysis uses the

Jehn trichotomy of task, relationship and process conflict. The literature expresses
a relationship between conflict and performance, but the direction and intensity of
that effect is hotly debated.

Hypothesis 1a (H1a): The level of task conflict experienced by knowledge

worker groups has no effect on the performance of the group.

Hypothesis 1b (H1b): The level of relationship conflict experienced by

knowledge worker groups has no effect on the performance of the group.

Hypothesis 1c (H1c): The level of process conflict experienced by knowledge

worker groups has no effect on the performance of the group.
3.3.2 Conflict and Viability

The second set of hypotheses investigates the relationship between conflict

and the viability criterion of the group effectiveness model; viability being member
satisfaction and intent to remain. The analysis also uses the Jehn trichotomy of task,
relationship and process conflict.
relationship.

The literature is also contradictory on this

Hypothesis 2a (H2a): The level of task conflict experienced by knowledge

worker groups has no effect on the viability of the group.

Hypothesis 2b (H2b): The level of relationship conflict experienced by

knowledge worker groups has no effect on the viability of the group.
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Hypothesis 2c (H2c): The level of process conflict experienced by knowledge

worker groups has no effect on the viability of the group.
3.3.3 Team vs. Working Group Behavior

Many theorists support a distinction between a collection of individuals and

a high-performing team (Tuckman 1965; Katzenbach and Smith 1993; Wheelan
1999). However, the implications for this distinction have not been made clear,
particularly regarding the effectiveness of science and technology work groups.

Using the definitions of team and working group outlined in the literature

review, this set of hypotheses assesses the relationship between the categorization
of the group and the levels of conflict experienced by the group.

Hypothesis 3a (H3a): The classification of knowledge worker groups on the

team—working group continuum has no effect on the level of task conflict
experienced by the group.

Hypothesis 3b (H3b): The classification of knowledge worker groups on the

team—working group continuum has no effect on the level of relationship conflict
experienced by the group.

Hypothesis 3c (H3c): The classification of knowledge worker groups on the

team—working group continuum has no effect on the level of process conflict
experienced by the group.

Hypothesis 3d (H3d): The classification of knowledge worker groups on the

team—working group continuum has no effect on the performance of the group
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Hypothesis 3e (H3e): The classification of knowledge worker groups on the

team—working group continuum has no effect on the viability of the group
3.3.4 Team Training

The Industrial and Systems Engineering and Engineering Management

department of the University of Alabama in Huntsville has offered graduate students

the opportunity to directly observe student integrated product teams (IPTs) as they
work to develop system concepts of interest to NASA and the aerospace community.

This course, called Teams in Action, includes in-person and video observation, as

well as questionnaires administered at several points along the project lifecycle.
Experiences with these IPTs repeatedly show that they do not report conflict and
other negative group processes on the surveys as much as is actually witnessed by

the observers. It is also noted that the IPTs are trained in team development very
early in the life of the group. It is hypothesized that this exposure to team

development and team building training has an impact on the amount of conflict in
these and similar groups.

Hypothesis 4a (H4a): The level of exposure to team development training has

no effect on the level of task conflict experienced by the group.

Hypothesis 4b (H4b): The level of exposure to team development training

has no effect on the level of relationship conflict experienced by the group.

Hypothesis 4c (H4c): The level of exposure to team development training has

no effect on the level of process conflict experienced by the group.
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Hypothesis 4d (H4d): The level of exposure to team development training

has no effect on the performance of the group

Hypothesis 4e (H4e): The level of exposure to team development training has

no effect on the viability of the group
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CHAPTER 4
RESEARCH METHODOLOGY

4.1

Research Approach
This dissertation attempts to answer questions about the manifestation of

conflict in science and engineering work groups. The methodology supporting the
execution of this research consists of three phases, as illustrated in Figure 4.1.
Model
Development
•Determine constructs
•Select research method
•Develop selection criteria
•Identify and select
instruments

Pilot Study
•Develop online survey
•Collect pilot data
•Assess survey properties

Dissertation Study
•Refine instrument
•Collect data
•Assess reliability
•Analyze data

Figure 4.1 Research Approach
The first step in the research process includes a review of existing literature

to determine the constructs underlying conflict in work groups. The literature was

analyzed in chapter two of this dissertation, and the resulting nomological network
of the identified constructs is presented in chapter three.
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4.2

Determining Constructs
Three types of conflict are considered in this study: task, relationship and

process conflict. The three-part Hackman (1987) model of group effectiveness –

performance, satisfaction and intent to remain – provides a balanced interpretation
of group outcomes regarding output of groups in an organizational setting.

The

literature and direct observation also point to several other factors that can

influence and moderate the effect of conflict on these group outcomes. Although not

an exhaustive list, consideration is given to team training and the team-working

group differentiation.
4.3

Selecting the Data Collection Method
Several data collection methods can be chosen to conduct a study of this

nature. The most common methods used in the literature are interviews, surveys

and direct observation, and in selected cases, some combination of these. Each
method presents its own advantages and challenges (Brewerton and Millward

2001), which have to be carefully considered in determining the ideal approach for
this research. The methods and their advantages and disadvantages are outlined in
Table 4.1.
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Table 4.1 Data Collection Methods

Collection Method

Advantages

Disadvantages

Interviews

Extremely flexible
Rich data

labor intensive
Time-consuming
Accessibility issues
Open to bias
Small sample sizes

Observation of IPTs

Studies actual behavior
Useful for interaction processes
Easy access to student teams

Survey development

Low cost
Minimal resource requirements
Can capture large samples
Can use natural work groups

labor intensive
Time consuming
Coding requires skill
Hard to generalize to natural work groups
Small sample sizes
Psychometrics must be acceptable before use
Availability of SMEs may be an issue
Need several large samples

Use existing surveys

Low to moderate cost
Minimal resource requirements
Can capture large samples
Can use natural work groups

Surveys must be reliable and valid

Despite their benefits, interviews and observation are quickly eliminated

from further consideration due to the time-consuming and labor-intensive nature of

these methods. The choice is then limited to developing a survey instrument to use
in measuring intragroup conflict and using an existing survey. While their benefits
are similar, using existing surveys allows the research to move more quickly, as

reliable and valid instruments are already present and ready to use. Thus, this
method is used for the dissertation research.
4.4

Identification and Selection of Candidate Surveys
The chosen data collection method requires surveys to be identified and

filtered based on a set of criteria. The literature review provides several candidate
surveys. The criteria for assessing the candidate surveys are:
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•
•
•
•
•

Concise

Free for academic purposes
Easy to understand
Easy to administer

Acceptable validity & reliability

4.4.1 Conflict
Examining the literature identifies several conflict-related survey variations.

Rahim (1983) developed the Rahim Organization Conflict Inventory (ROCH-I) from

a survey of 1188 executives. The eight items from the intragroup (IG) section of the

inventory show an internal consistency reliability of 0.81 and a test-retest reliability
of 0.74. A significant disadvantage of the ROCI is its inability to distinguish among
the varying types of intragroup conflict, as it was not designed to.

Jehn (1995) examined 105 work groups and management teams to

determine the effects of two types of conflict (task and relationship). She used a self-

report survey along with appraisals, output reports and supervisor evaluations of
their work teams, and also collected qualitative data through interviews and

observation. For this work, Jehn developed the Intragroup Conflict Scale, an 8-item

instrument to measure task and relationship conflict.

The reliability of the task

conflict items and relationship items were 0.87 and 0.92, respectively.

Jehn and Mannix (2001) conducted a longitudinal study of 513 student

teams. This study introduced process conflict into the scale. The Cronbach’s alpha
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for each of the subsets of the scale are over 0.92. The 9-item scale is available within

the published article.

The difficulty in conceptualizing process conflict led to a study by Jackson et

al. (2002), producing a 14-item process conflict scale. The overall scale has a
Cronbach’s alpha of 0.86, although the items did not load neatly on the three

hypothesized sub-factors. The fourteen items are available from the published
article.

A study by Pearson et al. (2002) assessing the construct validity of Jehn’s

original scale produced a 6-item version of the scale. Several rounds of testing

generated internal consistency reliabilities of 0.73 to 0.91.

The inter-rater

reliabilities were examined in that study and are also sufficient. The study looked at

the ability of the model in predicting decision-making outcomes. Although in many

cases, the variables were only able to predict small amounts of variation in the level
of the response.

Jehn et al. (2008) used a modified version of the Intragroup Conflict Scale in

examining the effect of conflict types and dimensions on various emergent states.

Specifically, they removed emotionality terms from the conflict items to isolate their
effects from that of the conflict itself. The resulting conflict scale contains six items
on task conflict with a Cronbach’s alpha of 0.90, four items on relationship conflict

with a Cronbach’s alpha of 0.89 and four items on process conflict with a Cronbach’s
alpha of 0.83.

Behfar et al. (2011) explored the conceptualization of process conflict using

Jehn’s 1995 scale as a baseline for task and relationship conflict. Exploratory factor
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analysis of their scale items showed two process conflict factors, one relating to
logistics and the other to contribution. The final instrument used contained 13

items, three for relationship conflict (α=0.91), four for task conflict (α=0.83), three
for logistical conflict (α=0.84) and three for contribution conflict (α=0.92). All the
items were available from the manuscript.
4.4.2 Outcomes
The outcome of choice for this research is group effectiveness, as

conceptualized by Hackman (1987), and used widely in the literature. The three
dimensions in Hackman’s effectiveness model are performance, satisfaction and
intent to remain.

Several options for measuring satisfaction emerged from the literature. The

Job Descriptive Index/Job in General (JDI/JIG) by Ironson et al. (1989) is one of

those options. The JIG was developed as a response to the apparent need for a
general scale to accompany the facet-centered JDI.

The original JDI contains

seventy-two items measuring five distinct facets of satisfaction: work on present
job, present pay, supervision, coworkers and opportunities for promotion. The JIG

contains 18 items and is intended to measure a single satisfaction construct. The

internal consistency reliability measured by Ironson et al. was 0.91 which is

reasonably high. However, the number of items (18) is also high, and the items are
yes/no questions, which do not correspond to the Likert-style items of the other

scales being used.
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The Minnesota Satisfaction Questionnaire (MSQ) is a pencil-and-paper

inventory designed to measure an employee's satisfaction with his or her job

available in a long form (two versions) and a short form (Weiss et al. 1981). The
long form measures satisfaction on twenty five-item scales totaling one hundred

questions, which takes fifteen to twenty minutes to complete. The short form
consists of twenty questions.

Both forms use a five-point Likert-type scale.

Although the scales have been used and validated in many applications, the length is
prohibitive for this research effort.

The Michigan Organizational Assessment Questionnaire (Cammann et al.

1983) contains a three-item subscale that measures job satisfaction. The items in

the subscale are available from the text of the document, as well as the factor

loadings for the items. However, the reliability of the subscale was not available
from the text itself.

The Job Diagnostic Survey (JDS) measures employee perceptions of five

dimensions of their jobs: Skill Variety, Task Identity, Task Significance, Autonomy

and Feedback. The JDS contains five items representing general satisfaction. The
internal consistency reliability for the items was 0.76.

The Team Diagnostic Survey (TDS) was developed by Wageman et al. (2005)

to assess the concepts related to team effectiveness. The TDS has a total of sixty-

eight items. Despite having satisfactory psychometric properties, the large number
of items makes it prohibitive for a study of this nature.

The Job Satisfaction Survey (JSS) was developed by Spector (1985) to

measure nine aspects of job satisfaction. The thirty-six item instrument uses a
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Likert-style scale and has satisfactory psychometric properties. However, at thirtysix items the scale is long, and it includes dimensions that are not relevant to the

project-type work that many respondents are likely to be engaged in (fringe benefits
and promotions, for example).

In Jehn’s early work (1995) looking at conflict, she also considered individual

reactions including satisfaction and intent to remain.

Her satisfaction scale

consisted of two questions as a well as a Kunin faces scale item expressing general

feelings about working in the group (α=0.79). For intent to remain, her scale
consisted of three questions concerning tenure intentions (α=0.83). In later work

(Jehn et al. 2008), intent to remain and satisfaction were consolidated into four
question Likert-type items.

These combine to form a viability measure. This

viability scale had an internal consistency reliability of 0.87.

In the search for acceptable instruments to measure the dimensions of this

research, performance measurement is the most difficult to secure, since self-report

measures of performance are notoriously unreliable. However, the literature search
turned up a few for consideration.

Neilsen Halfhill presented his Group Effectiveness Scale in his article

discussing the quantification of so-called soft management skills (2007). This scale

consists of fourteen items covering group viability (satisfaction and intent to

remain) and five items covering group performance. Nineteen questions covering
all three aspects of group effectiveness is a reasonable number, but psychometric
properties are not available for this scale, limiting its use for this research.
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In his dissertation, Jeffrey Pinto developed a project success measure (1986).

This scale contained thirteen Likert-type items, and had an internal consistency
reliability of 0.87.

While the psychometrics presented in the dissertation are

acceptable, there are a few issues with the scale. The scale deals exclusively with

projects that have defined start and end dates, and respondents would need
significant knowledge of project end users and how they might interact with the
final deliverable. Also, at thirteen items, the scale is a bit long.

In examining self-directed work teams, Yang and Guy developed a group

performance scale (2010), based on Cohen (1996). The original six-item index was

reduced to five after fitting several versions of the model. The internal consistency
reliability was 0.86, and at five items, this scale is a possibility for use in this

research. However, not all items on that scale that seem easily interpretable. For
example, the meaning and interpretation of “my team’s service quality is high” and
“my team’s service costs are low” are not very clear.

Performance was used as one of the response variables in Mortensen and

Hinds’ examination of conflict in geographically distributed teams (2001). They
created a five-item index of performance where respondents rate their group on five
dimensions of performance: adherence to schedule and budget, efficiency, quality,
technical innovation, and work excellence. The internal consistency reliability was

0.79. Group performance was also rated by managers, and their ratings showed

positive correlation to the group member ratings. This provided some validation of
the survey.
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The performance of the candidate surveys on these criteria for both conflict

and outcomes is summarized in Table 4.2.

Table 4.2 Performance of Candidate Surveys
Concise Free

Behfar
Jackson
Jehn 1995
Jehn 2001
Jehn 2008
Pearson
Rahim
Wageman
Camman (MOA-JSS)
Hackman (JDS)
Ironson (JDI/JIG)
Weiss (MSQ)
Spector (JSS)
Halfhill
Mortensen
Pinto
Yang

Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
Yes
Yes
No
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

Easy to
understand
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Easy to
administer
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes

Acceptable validity &
reliability
Yes
Yes
Yes
Yes
Yes
Yes
Somewhat
Yes
Somewhat
Somewhat
Yes
Yes
Yes
No
Yes
Yes
Yes

In addition to these first criteria, the instruments also need to cover the

relevant constructs under consideration. An element of parsimony is introduced in

down-selecting to a set of instruments for the survey. The objective is to optimize

the final survey with respect to complexity, length and number of items, while
maximizing the coverage of the construction under investigation.
summarizes the coverage of the candidate surveys.
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Table 4.3

Table 4.3 Coverage of Candidate Surveys

Behfar
Jackson
Jehn 1995
Jehn 2001

Task
Conflict
3, α=0.83
3, α=0.92
4, α=0.87

Relationship Process
Group
Satisfaction Intent to
Conflict
Conflict
Performance
remain
4, α=0.91
3, α=0.84
14, α=0.86
4, α=0.92

Jehn 2008

3, α=0.94

3, α=0.94

3, α=0.93

Pearson
Rahim
Wageman
Camman (MOA-JSS)
Hackman (JDS)
Ironson (JDI/JIG)
Weiss (MSQ)
Spector (JSS)
Halfhill

6, α=0.90

4, α=0.89
24, α=.86

4, α=0.83

2, α=0.79

4, α=0.82

5

Mortensen

5, α=0.79

Pinto
Yang

3, α=0.83

68
3
5 α=0.76
18
20
36, α=0.91

14

13, α=0.87
5, α=0.86

Jehn’s 2008 version of the conflict scale provides coverage of all 3 conflict

types, as well as viability (satisfaction and intent to remain). Performance will be

measured by Mortensen and Hinds’ 5-item instrument. No current, validated survey
instrument exists to determine the categorization of a group using the team-

working group dichotomy. For this dissertation, a single item will be presented to

survey takers to have them indicate their approximate assessment of their group’s

behavior with respect to a team-working group continuum. Participants will also be

asked the amount of training on teams/teambuilding they have undergone to

determine the influence of prior exposure to teaming training on the results. The
final survey also includes demographic questions. These will be used to assess the
sample properties in comparison to the population under consideration.
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4.5

Control Variables
Several control variables were added to the study to allow for separation of

their effect from that of the primary variables being analyzed. Information from the
literature and observation of science/engineering groups suggested that the
following control variables be included:
•
•
•
•

4.6

The size of the group

The length of time the respondent had been with the group (group tenure)

The number of groups the respondent had been on
The telecommuting status of the respondent
Pilot Study

This dissertation research focuses on natural work groups, and works of this

nature require large sample sizes before any significant conclusions and
generalizations can be made. Therefore practicing scientists and engineers have to
be sourced to participate in the study. To do this, an online version of the survey
questions seems most appropriate. After perusing various providers, SurveyGizmo

stands out as a complete yet cost-effective (free) solution for the survey distribution
needs of this dissertation. Sixty-three completed surveys were obtained from the

pilot data collection and exported from SurveyGizmo. One of the data points had a
missing value and is not used in further analysis.

The pilot data is analyzed using several statistical tools including Minitab 16,

SPSS 18 and R supplemented with its Psychometrics package. The psychometric
properties of the instrument are of particular significance since surveys, as with any
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other measurement instruments, are required to be calibrated before use. Of key
importance are reliability and validity.

Reliability represents the precision of the instrument in measuring the

constructs under study.

The internal consistency type of reliability refers to the

homogeneity or degree of correlation among the items on a scale (Brewerton and
Millward 2001). Cronbach’s alpha is one of the most common internal consistency

reliability indicators in current use, and will be used for evaluating the reliability of
the instruments used in this research.

Validity expresses a judgment concerning how well a test or scale does in fact

measure what it purports to measure, and several types of validity are available to

researchers. Construct validity designates the ability of the instrument to precisely
measure the underlying theoretical principles and constructs

(Brewerton and

Millward 2001). One of the primary methods of construct validity analysis is by
specifying the theoretical relationships and examining the loadings of a factor

analysis of the data for empirical consistency with the expected patterns. Principal

component factor analysis will be used for construct validity assessment in this
research.

4.6.1 Conflict Items
The internal consistency reliability for the whole conflict scale, as measured

by Cronbach’s alpha is 0.9196. Assessing the task, relationship and process conflict
subscales individually yields the following results:
•

Task conflict α = 0.9241
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•
•

Relationship conflict α = 0.8352
Process conflict α = 0.9262

With values over 0.8, reliability is established for the conflict scale. With

reliability established, validity can now be assessed.

The theoretical concept of conflict for this research includes three types of

conflict, thus three factors were extracted, using maximum likelihood estimation

factor analysis. Typically, the convention is to consider significance at eigenvalues
of at least one. For the conflict items only the first two factors were greater than one.

However, a cluster analysis of the variables show the items group along conflict type
as expected. With a smaller sample as in the pilot, it is expected that the variables
may not stabilize fully.

4.6.2 Outcome measures – effectiveness
The internal consistency reliability for the viability scale, as measured by

Cronbach’s alpha is 0.923. For the performance scale, α = 0.924.

The theoretical concept of effectiveness for this research includes three sub-

constructs, thus three factors were extracted initially, using principal components
factor analysis.

Only the first two factors have eigenvalues greater than one.

Examination of the factor loadings shows that the satisfaction and intent to remain
items load on the first factor and the performance items load on the second factor.

This result supports a viability construct for the first factor, and performance for the
second factor.
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The overall picture from the pilot data indicates that the methodology is

sound and the full study should lead to the information necessary to answer the
research questions detailed in the previous chapter.
4.6.3 Survey Comments and Adjustments
Respondents to the pilot survey were given the opportunity to provide

feedback on the survey items to allow the researchers to make any necessary
adjustments before the deployment of the final instrument. Many respondents

indicated that leading with the conflict items was unwise. In the final instrument,
the conflict items were relocated to the middle and generic questions about the
group (size, etc.) started the survey off.
4.7

Distribution of Final Instrument
The SurveyGizmo online tool was very successful for the pilot study and was

used again for the main data collection effort.

The revised instrument was

distributed to contacts within several organizations with large groups of scientists

and engineers. Contacts were asked to have the survey link distributed and whether

their organization preferred to be included or excluded from the list of
organizations that agreed to participate in the research. They were also offered a

copy of the UAHuntsville Institutional Research Board (IRB) approval letter as

evidence of the University’s review and permission to execute, which is available in
APPENDIX A. Participants were assured that their responses were completely
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voluntary and anonymous. The vast majority of organizations agreed to distribute
the survey. The request email is available in APPENDIX B

The end of the survey contained a link for survey takers to suggest other

potential respondents. This generated several additional leads and contacts. The

survey was also distributed on LinkedIn and GovLoop networks as well as the

American Society for Engineering Management mailing list. The complete survey is
available in APPENDIX C.
4.8

Sample Size
The issue of sample size is an important one in survey research.

The

objective of this type of research is to be able to draw conclusions about the
population under study by analyzing the data obtained from a sample drawn from

that population. To be able to generalize the findings to the larger population, the
sample must be representative of the population and large enough to isolate

random error from the effect of the variables being examined. A variety of

guidelines, methodologies and rules of thumbs are available in the literature which

discuss determination of minimum sample size required for statistical analysis of
constructs.

Tinsley and Tinsley (1987) recommend 5-10 subjects per item up to about

300 respondents for factor analysis. For the factor analysis used in this study, that
would require 115 to 230 responses.

Kotrlik (2001) presents a calculation to

determine appropriate sample size for continuous data, based on Cochran (1977).
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𝑛=

𝑡 2 ∗𝑠2

Equation 4.1

𝑑2

Where t = t-value for selected alpha level, s = estimate of standard deviation

in the population and d = acceptable margin of error for mean being estimated
(number of points on primary scale * error researcher is willing to accept). Multiple

ways of estimating the population standard deviation are listed, but the two most
applicable to this is study are method 2 – use pilot study results and method 4 –

estimate the variation mathematically. For a seven-point scale, as used in this study,
the mathematical estimation involves dividing the inclusive range of the scale by the
number of standard deviations that include all possible values in the range. In this
case:

𝑠=

7 (number of points on the scale)

6 (number of standard deviations)

= 1.167

Equation 4.2

The alpha level used for most educational research is 0.05, and is used

throughout this study.

The general rule on acceptable margins of error in

educational and social research is that for continuous data, a 3% margin of error is
acceptable (Krejcie and Morgan 1970). With an alpha level set at 0.05 (t = 1.96) and
an acceptable error level of 0.03 (d = 0.21) the sample size works out to be 118.

Alternatively, the pilot results can be used. Using the largest standard

deviation from the variables in the pilot study would yield the most conservative
estimate of sample size. With the same alpha level and acceptable error and the
largest variable standard deviation of 1.87 yields a sample size of 303. These values
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line up well with Tinsley’s (1987) lower and upper limits. Therefore, for the

purposes of this study a minimum sample size is set at 118 and ideal at 300
respondents.
4.9

Analysis Approach
The objective of this research is to assess the relationship between conflict

and group effectiveness and the impact of moderating variables on those

relationships. Intragroup conflict levels are measured by the mean response on

each of the 3 conflict constructs: task, relationship and process conflict. Group
effectiveness is measured by the mean response on each of the 2 group effectiveness
scales: performance and viability.

Once the required sample size has been exceeded, the data will be filtered to

exclude non science and engineering professionals. Likert-type scales are generally
considered ordinal in nature and statistical techniques that are sensitive to extreme

departures from the basic assumptions of normality may be questionable for use.
Once the psychometric adequacy and underlying properties of the data set have

been established, the responses will be analyzed using correlation analysis to
determine the direction and magnitude of the relationships between the variables.
Once the relationships are established, a more in-depth analysis will be performed

to better understand the nature of the relationships. Multivariate analysis of

variance (MANOVA) will be used to explore the relationships between the primary
variables and group effectiveness. While MANOVA is sensitive to severe departures
from normality, non-parametric tests do not rely on the assumption that the
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underlying data follow a normal distribution. Two non-parametric tests will be

conducted to add breadth to the analysis and ensure that the final conclusions from
the research are robust to departures from normality.
4.10 Summary
The study attempts to answer questions about conflict in groups of scientists

and engineers and it helps or hurts group outcomes. To this end, the following
process was followed to generate data to answer these questions.
•

•

Constructs were developed from a review of the literature in the field.

An appropriate research method was selected to collect the data: self-

•

response surveys collected using existing instruments.

•

instruments.

Selection criteria were developed and applied to select from available
Data collection instruments were vetted for acceptable reliability and validity
characteristics and collated into an online survey to obtain responses from a

•

sample of the target population.

A pilot survey was performed to ensure acceptable properties of the full
survey as well as to ensure the items would yield the data necessary to

•
•

answer the research questions.

The instrument was refined into the final survey.

Responses were solicited from organizations known to have large numbers
of the target group. In addition, the link was distributed through
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professional networks, mailing lists and shameless pestering of friends,
•

neighbors and colleagues.

The collection tool was left open for several weeks to meet the target sample
size minimum of 300. After filtering responses for the target respondents –

scientists, engineering and technology professionals – the data was analyzed
as described in the following chapter.

62

CHAPTER 5
RESULTS

This research was undertaken to aid in the understanding of the expression

and consequences of intragroup conflict in science and engineering work groups.

To answer the research questions, an online survey assessing conflict and group
effectiveness was compiled. During the fall of 2012, the survey link was distributed

within several engineering-related organizations and to friends and colleagues.
Over 757 complete responses were received. To ensure the respondents were from
the population under study, the responses were filtered. This research effort focuses

on science, engineering and technology related knowledge workers in natural work
groups. Therefore, respondents who reported non-technical job titles or non-

professionals were removed from the data. Some of the job titles filtered included:

administrative professional, legal, finance, tax, accounting, student, multi-media
artist, and psychologist. In addition, responses with invalid formats or responses

were also removed. The research in this field focuses on relatively small groups, so

to keep the data relevant, responses with a group size over 50 were removed as well
as a few below 3. After filtering, a total of 563 responses remained for the analysis.
The online survey tool allowed the already coded responses to be exported directly
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into Microsoft Excel format, or as a text file, or SPSS format which preserves variable
names and descriptions. The manual filtering was done in Excel and imported into
SPSS. A summary of the results is available in APPENDIX D.
5.1

Sample Size
The data collected for this type of research is required to be at a minimum

level of quality to allow for the application of the statistical tests that will help find

answers to the research questions. Adequate sample size is necessary to achieve
sufficient statistical power. The data analysis began when a total of 757 responses

were received. After filtering for respondents that did not appear to belong to the

sample, and incomplete or incoherent responses, 563 data points were available for
analysis. In the previous chapter it was determined that a minimum sample size

was 118 and an ideal sample size would be at least 300. The filtered responses
exceeded that goal and provided a robust sample to analyze.
5.2

Demographics
The demographic questions were used to establish that the sample was

representative of the population from which it is drawn, i.e. science/engineering
professionals.
gender.

The demographic questions collected were age, education and

In this sample, approximately 74% of respondents were male and 26%

female, with 2% preferring not to answer. This closely mirrored the proportion of
females in science, technology, engineering and math (STEM) fields in the United
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States. Public data from 2009 indicates about 24% of STEM professionals are female
(Beede et al. 2011). The gender results are shown in Table 5.1.
Table 5.1 Gender of Respondents

Gender

n

%

Male

407

74%

Female

146

26%

9

2%

Prefer not to answer

The distribution of age range of the respondents is shown in Figure 5.1. To

assess how closely the sample data resembled the science/engineering workforce,

the age distribution for the sample was compared to that of the population under

study. Data was obtained on the science and engineering population from the
Scientists and Engineers Statistical Data System (SESTAT) to determine the
population characteristics (National Science Foundation 2008).

The sample

distribution was slightly higher in the 45 – 54 range than what would be expected in
the science and engineering population.
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20%

Sample

Population

15%
10%
5%
0%

Figure 5.1 Age Range of Respondents
The same was repeated for the highest level of education completed by the

respondents. The majority of respondents had bachelors and masters degrees,
making up 87% of the sample. SESTAT data (National Science Foundation 2008)

similarly showed that about 87% of the population had bachelors and masters
degrees, although the ratio between the two is slightly different.

Table 5.2 Highest Level of Education of Respondents
Education

n

%

High school diploma or equivalent
Associate
Bachelor's
Master's
Doctoral

20
18
247
239
38

4%
3%
44%
43%
7%
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The distribution of the number of years of professional experience is shown

in Figure 5.2. Two thirds of the respondents in this survey had at least 15 years of
experience in their field.
20%
15%
10%

18%

11%

10%

11%

10%

14%

16%
11%

5%
0%

Figure 5.2 Years of Professional Experience of Respondents
Overall, the survey demographic data is similar to the demographic data on

scientists and engineers. The sample appears to come from the population of study:

science and engineering professionals at work in organizations. Based on the

similarity of the response distribution for the demographic data, the collected
sample is considered representative of the larger population.
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5.3

Basic Statistics
Overall, the levels of conflict reported by the respondents were very low.

Figure 5.4 shows the boxplot for the average conflict reported in the study.

All

items were on a 7-point Likert scale. The median for task conflict was 1.83, 1.0 for
relationship conflict and 1.25 for process conflict.

The group effectiveness items were also on a 7-point Likert scale. Both

performance and viability were reported at high levels. The median for viability was
6.0 and for performance, 5.6.

7

6

Data

5
4

3
2

1.833

1

1
Task Conflict

Rel. Conflict

1.25

Process Conflict

Figure 5.3 Boxplot of Conflict Items with Medians
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Figure 5.4 Boxplot of Effectiveness Items with Medians

5.4

Reliability
Reliability represents the precision of the instrument in measuring the

constructs under study.

The internal consistency type of reliability refers to the

homogeneity or degree of correlation among the items on a scale. The Cronbach’s
alpha statistic is used as a measure of internal consistency reliability for the scales

used in this research. A reliability score of .70 or higher is considered acceptable in
most social science research situations (Field 2009). Cronbach’s Alpha for the scales

ranged from 0.869 to 0.927, as shown in Table 5.3. With values over 0.7, reliability
is established for all of the scales.
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Table 5.3 Reliability Statistics for Scales

Scale
Overall Conflict Scale
Task Conflict
Relationship Conflict
Process Conflict
Performance
Viability

5.5

N
14
6
4
4
5
4

Cronbach’s α
0.927
0.915
0.889
0.920
0.903
0.869

Factor Analysis
The theoretical concept of conflict for this research includes three types of

conflict. Factor analyses were performed on the data set to determine the structure

of the data as measured by the instruments. Maximum likelihood estimation factor
analysis was used, with varimax rotation. The scree plot is shown in Figure 5.5.

Figure 5.5 Scree plot of Conflict Items
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The convention is to consider significance at eigenvalues of at least one. The

plot shows three factors over 1, supporting the theoretical characterization. The
factor matrix is shown in Table 5.4. Using a cut-off of 0.6, the task conflict items
loaded on factor 1, process conflict items on factor 3 and relationship conflict items

on factor 2. There were no confounding items, so all questions were kept for the
rest of the analysis.

Table 5.4 Factor Matrix from Conflict Items

Rotated Factor Matrix

Factor

1
2
Task Conflict1
.625
.337
Task Conflict2
.725
.177
Task Conflict3
.819
.241
Task Conflict4
.720
.140
Task Conflict5
.747
.101
Task Conflict6
.802
.205
Rel. Conflict1
.244
.794
Rel. Conflict2
.191
.649
Rel. Conflict3
.168
.882
Rel. Conflict4
.143
.880
Process Conflict1
.230
.247
Process Conflict2
.431
.183
Process Conflict3
.392
.228
Process Conflict4
.258
.228
Extraction Method: Maximum Likelihood.
Rotation Method: Varimax with Kaiser Normalization.
% of variance explained: 71%
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3
.270
.281
.274
.290
.134
.275
.228
.152
.204
.170
.816
.682
.734
.830

5.6

Correlations
One of the goals of this research is to identify potential relationships between

conflict and group effectiveness. These potential relationships were explored using

correlation analysis. Spearman’s correlations were used rather than Pearson’s since
the response variable was Likert-style, and did not follow a normal distribution.
5.6.1 Conflict and Performance
The first set of hypotheses deals with the relationship between conflict and

the performance criterion of the group effectiveness model. The correlations are
presented in Table 5.5. The correlations were all significant at α = 0.05, and are all
negative. The magnitude of the correlation based on Cohen’s (1988) guidelines is
included in the results. Task and process conflict were in the moderate range, while
relationship conflict was in the low range. It was also noted that process conflict

had the strongest negative relationship with performance among the three conflict
types.

Table 5.5 Spearman’s Correlations – Conflict and Performance
Task Conflict

Coefficient
-0.300

Magnitude
Moderate

Significance
<0.0005

Relationship Conflict

-0.214

Low

<0.0005

Process Conflict

-0.457

Moderate

<0.0005
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5.6.2 Conflict and Viability
The second set of hypotheses deals with the relationship between conflict

and the viability criterion of the group effectiveness model. The correlations are

presented in Table 5.6. The correlations were all significant, and negative. Process
conflict was in the moderate range, while task and relationship conflict were in the

low range. It was also noted that, similar to performance, process conflict had the

strongest negative relationship with viability among the three conflict types.
Table 5.6 Spearman’s Correlations – Conflict and Viability
Task Conflict
Relationship Conflict
Process Conflict

Coefficient
-0.267
-0.248
-0.419

Magnitude
Low
Low
Moderate

Significance
<0.0005
<0.0005
<0.0005

5.6.3 Team vs. Working Group Behavior
The third set of hypotheses deals with the relationship between the levels of

conflict experienced by the group, group effectiveness outcomes, and the
categorization of the group using the definitions of team and working group
outlined in the literature review. The correlations are presented in Table 5.7. Of the
conflict variables, Team/Working Group behavior showed a significant relationship
with relationship conflict only, and the magnitude was in the low range. The
correlations indicate a relationship between Team/ Working Group behavior and
both of the group effectiveness outcomes: performance and viability.
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Table 5.7 Spearman’s Correlations – Team/WG Behavior
Coefficient

Task Conflict
Relationship Conflict
Process Conflict
Performance
Viability

0.005
-0.090
0.037
0.172
0.238

Magnitude

Not Significant
Trivial
Not Significant
Low
Low

Significance

0.906
0.034
0.384
<0.0005
<0.0005

5.6.4 Team Training
The fourth set of hypotheses deals with the relationship between the amount

of team-related training exposure of respondents, the levels of conflict reported and
group effectiveness outcomes. The correlations are presented in Table 5.8. None of

the correlations were significant. A relationship between team-related training

exposure and the levels of conflict reported was not supported. The data did not

support a relationship between team-related training exposure and group
effectiveness.

Table 5.8 Spearman’s Correlations – Team Training Exposure
Coefficient
0.035

Magnitude
Not Significant

Significance
0.401

Relationship Conflict

-0.026

Not Significant

0.541

Process Conflict
Performance

0.036
0.034

Not Significant
Not Significant

0.392
0.421

Viability

0.062

Not Significant

0.144

Task Conflict
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5.7

Analysis of Variance
Once the relationships were established, a more in-depth analysis was

required to better understand the nature of the relationships. Multivariate analysis

of variance (MANOVA) was used to explore the relationships between the primary
variables and group effectiveness. The analysis was conducted with viability and
performance as the dependent variables.

Table 5.9 shows the results of the

multivariate tests. The test statistic, Wilks’ lambda was significant for relationship
conflict, process conflict and team/working group categorization, but not for task
conflict and team training exposure.

An important assumption of MANOVA is equality of covariance matrices. The

p-value of Box’s test (0.065) indicates that this assumption was not violated.

Table 5.9 Multivariate Test Results for Group Effectiveness Outcomes
Effect

Wilk’s Lambda

Significance

Task Conflict

0.861

0.102

Relationship Conflict
Process Conflict
Team/Working Group
Team Training

0.886
0.781
0.853
0.985

0.002
0.000
0.000
0.842

Box's Test of Equality of Covariance Matrices:
Box's M: 84.900
Significance: 0.065

In addition to the multivariate test, the between-subjects effects results were

available for analysis. They are shown in Table 5.10.

With the five primary

variables in the model, process conflict and team/working group categorization
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were significant with both performance and viability. Team training exposure was
not significant with either aspect of group effectiveness.

Task conflict and

relationship conflict were significant with viability but with performance, it was

borderline significant (0.069 compared with alpha level of 0.05). The effect of the
primary variables explained 32% of the variability in the dependent variables.
Table 5.10 Tests of Between-Subjects Effects

Source
Task Conflict

Relationship Conflict
Process Conflict
Team/Working Group
Team Training
Adjusted R2 = 0.319

Dependent Variable
Viability
Performance
Viability
Performance
Viability
Performance
Viability
Performance
Viability
Performance

Significance
0.021
0.069
0.001
0.316
<0.0005
<0.0005
<0.0005
<0.0005
0.653
0.692

An important assumption of ANOVA is equality of error variances. The p-

values of Levene’s equal variances test, 0.118 for viability and 0.975 for
performance, indicate that this assumption was not violated for either of the
responses.

In addition to the main effects, the two-way interactions of the primary

variables were considered in further variations of MANOVA. However, none of the
interactions were found to be significant.
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5.8

Non Parametric Tests
Non-parametric tests do not rely on the assumption that the underlying data

follow a normal distribution. Two non-parametric tests were conducted to add

breadth to the analysis and ensure that the final conclusions from the research were
robust to departures from normality.

The Kruskal-Wallis test is the non-parametric one-way analysis of variance.

It conducts the analysis on the ranks of the data points. The results of the Kruskal-

Wallis tests for performance are provided in Table 5.11. The results show all three

types of conflict as significant. The Team/working group categorization variable
was also significant. Team training exposure was not found to be significant with
performance.

Table 5.11 Kruskal-Wallis Test on Performance
Chi-square
62.699
29.082
123.435
15.785
1.453

Task Conflict
Relationship Conflict
Process Conflict
Team/Working Group
Team Training

Significance
<0.0005
<0.0005
<0.0005
0.015
0.963

The result of the Kruskal-Wallis test for viability is provided in Table 5.12.

The results show all three types of conflict as significant. The Team/working group
categorization variable was also significant. Team training exposure was not found
to be significant with viability.
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Table 5.12 Kruskal-Wallis Test on Viability
Task Conflict
Relationship Conflict
Process Conflict
Team/Working Group
Team Training

Chi-square
54.523
51.302
103.088
31.262
9.531

Significance
<0.0005
<0.0005
<0.0005
<0.0005
0.146

While the Kruskal-Wallis test has its advantages it does have some

drawbacks. Information is lost when substituting ranks for the original values, so
the test is less powerful at detecting differences. Also, it is more sensitive to outliers
than some other non-parametric tests.

To add another layer of understanding, and to hedge against the weaknesses

of the Kruskal-Wallis analysis, a second non-parametric test was conducted to assist

in the verification of the results of the previous analysis. The median test tests the

null hypothesis that the medians of the populations from which the samples are

drawn are identical. It is less powerful than Kruskal-Wallis, but is less sensitive to

outliers. The results of the median test for performance are shown in Table 5.13.
Table 5.13 Median Test on Performance
Task Conflict
Relationship Conflict
Process Conflict
Team/Working Group
Team Training

Median
1.83
1.00
1.25
6.00
4.00
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Chi-square
42.632
22.514
84.314
41.263
1.317

Significance
<0.0005
0.001
<0.0005
<0.0005
0.971

The results show all three types of conflict as significant. The Team/working

group categorization variable was also significant. Team training exposure was not
found to be significant with performance using the median test.

Table 5.14 Median Test on Viability
Task Conflict
Relationship Conflict
Process Conflict
Team/Working Group
Team Training

Median
1.83
1.00
1.25
6.00
4.00

Chi-square
38.310
35.056
72.979
57.338
9.045

Significance
<0.0005
<0.0005
<0.0005
<0.0005
0.171

The results show all three types of conflict as significant. The Team/working

group categorization variable was also significant. Team training exposure was not
found to be significant with viability using the median test.

5.9

Team vs. Working Group Behavior
Since team/working group behavior was found to have a significant effect

with relationship conflict and both group effectiveness outcomes, it was important

to explore the relationships further. Being a single, Likert-type item on 7-point
scale, this variable was analyzed as a factor with 7 levels. Level 1 represents strong
working-group-like behavior and 7 represents strong team-like behavior. Level 4

represents a unit that is confounded between the two types and cannot easily be
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categorized as either team or working group. For each response variable, 95%

confidence intervals were determined for each of the 7 T/WG levels. The confidence

intervals for the performance response are shown in Figure 5.6. The results show

relatively high performance for strong teams and strong working groups, and
decreasing performance toward the middle of the continuum. At level 4, however,
performance shows a dramatic increase.

Figure 5.6 95% Confidence Intervals for Performance
The confidence intervals for the viability response are shown in Figure 5.7.

The results show relatively high viability for strong teams and strong working
groups, and decreasing viability toward the middle of the continuum. At level 4,
however, viability shows an increase.
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Figure 5.7 95% Confidence Intervals for viability
To determine significant differences between the T/WG levels, pairwise

comparisons were generated using Tukey’s method. This approach was preferred
over Fisher’s method, since Tukey’s controls the family error rate and is thus more
restrictive. Table 5.15 shows the results of the pairwise comparisons for the various
T/WG levels and performance. Significant differences are shaded for clarity.

Table 5.15 Tukey’s Pairwise Comparisons of T/WG and Performance
1
2
3
4
5
6
7

1

2

3

4

5

6

0.220
0.000
0.924
0.014
0.142
0.304

0.004
1.000
0.538
1.000
0.000

0.042
0.834
0.003
0.000

0.634
1.000
0.169

0.522
0.000

0.000
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7

Table 5.16 shows the results of the pairwise comparisons for the various

T/WG levels and viability. Significant differences are shaded for clarity. The results
confirm numerically the pattern seen in the confidence intervals. Strong teams have
higher viabilities than units at other points along the continuum.

Table 5.16 Tukey’s Pairwise Comparisons T/WG and Performance
1
2
3
4
5
6
7

1

2

3

4

5

6

0.745
0.000
0.519
0.211
0.961
0.003

0.005
0.969
0.808
0.994
0.000

0.492
0.635
0.000
0.000

1.000
0.837
0.001

0.514
0.000

0.000

7

5.10 Control Variables
The data was examined for the effect of the control variables on the group

outcomes of interest – group effectiveness.

It was important to isolate any

confounding effect from that of the independent variables of interest. Possible
relationships were identified using non-parametric correlation analysis.

The

Spearman’s correlations are presented in Table 5.17. Results indicated that the only
significant control variable was the length of time (tenure) with the group and it
was only significant with the performance aspect of group effectiveness.
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Table 5.17 Correlations – Control Variables and Group Outcomes
Correlations - Spearman's rho
Correlation Coefficient
Group Size
Significance

Viability
0.011

Performance
0.012

0.803

0.769

Correlation Coefficient

0.076

0.147

Significance

0.073

<0.0005

Correlation Coefficient

-0.031

-0.004

Significance

0.461

0.922

Correlation Coefficient

0.002

0.021

Significance

0.956

0.614

Tenure with
Group
Telecommuter
Number of
Groups

To isolate any confounding effect of tenure with the group on performance,

analysis of covariance (ANCOVA) was performed with the significant primary
variables as the factors and tenure with the group as the covariate. The ANCOVA
tests whether the independent variables still influence the dependent variable after

the influence of the covariate has been accounted for. The results are presented in
Table 5.18.

Table 5.18 ANCOVA Results for Performance
Source
Task Conflict
Relationship Conflict
Process Conflict
Team/Working Group
Tenure
Adjusted R2 = 0.333
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Significance
0.038
0.296
0.000
0.000
0.003

The results show that after controlling for the tenure with the group, the

primary variables that were found to be significant with performance in the
MANOVA (process conflict and Team/WG) remained significant. In addition, the
effect attributed to task conflict increased to the point of being significant at the
alpha = 0.05 level.

5.11 Summary

•

The first set of hypotheses under study was as follows:

•

worker groups has no effect on the performance of the group.

•

knowledge worker groups has no effect on the performance of the group.

Hypothesis 1a (H1a): The level of task conflict experienced by knowledge
Hypothesis 1b (H1b): The level of relationship conflict experienced by

Hypothesis 1c (H1c): The level of process conflict experienced by knowledge
worker groups has no effect on the performance of the group.

For the effect of task conflict, the correlations and non-parametric tests

indicated a relationship between task conflict and performance. The analysis of

variance was significant after controlling for the effect of tenure with the group. It
indicated that there is sufficient evidence at the 0.05 alpha level to reject the null
hypothesis that no relationship exists between the variables and to conclude that

task conflict is related to group performance. The direction of the correlation also

indicates that it has a negative effect on this group effectiveness aspect. For the
effect of relationship conflict, the correlations and non-parametric tests indicated a
84

relationship between task conflict and performance. The analysis of variance was

not significant, even after controlling for the effect of tenure with the group.
However, based on the other types of tests, the conclusion is that there is sufficient

evidence to conclude that relationship conflict does have some effect on group
performance. The various types of analysis corroborated that process conflict is

related to performance. There is sufficient evidence to reject the null hypothesis
and conclude that process conflict is related to group performance.

Process conflict had the largest (negative) correlation, indicating that this

type of conflict had the strongest relationship to performance in science and

engineering groups. Relationship conflict had the smallest (negative) correlation,

indicating that this type of conflict had the weakest relationship to performance in

the groups under study. Overall, relationship conflict was reported at very low
levels.
•

The second set of hypotheses under study was as follows:

•

worker groups has no effect on the viability of the group.

•

knowledge worker groups has no effect on the viability of the group.

Hypothesis 2a (H2a): The level of task conflict experienced by knowledge
Hypothesis 2b (H2b): The level of relationship conflict experienced by
Hypothesis 2c (H2c): The level of process conflict experienced by knowledge
worker groups has no effect on the viability of the group

For each of the hypotheses, the 2-tailed significance at the 0.05 alpha level

indicated that there is sufficient evidence to reject the null hypothesis that no

relationship exists between the variables and to conclude that task conflict,
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relationship conflict and process conflict are related to group member viability. The

direction of the correlations also indicates that all three types of conflict have a
negative effect on this group effectiveness aspect.

Process conflict had the largest (negative) correlation, indicating that this

type of conflict had the strongest relationship to viability in science and engineering

groups. Relationship conflict had the smallest (negative) correlation, indicating that

this type of conflict had the weakest relationship to viability in the groups under
study.
•

The third set of hypotheses under study was as follows:

Hypothesis 3a (H3a): The classification of knowledge worker groups on the
team—working group continuum has no effect on the level of task conflict

•

experienced by the group.

Hypothesis 3b (H3b): The classification of knowledge worker groups on the
team—working group continuum has no effect on the level of relationship

•

conflict experienced by the group.

Hypothesis 3c (H3c): The classification of knowledge worker groups on the
team—working group continuum has no effect on the level of process

•

conflict experienced by the group.

Hypothesis 3d (H3d): The classification of knowledge worker groups on the
team—working group continuum has no effect on the performance of the

•

group

Hypothesis 3e (H3e): The classification of knowledge worker groups on the

team—working group continuum has no effect on the viability of the group
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For each of the hypotheses, the 2-tailed significance at the 0.05 alpha level

indicated that there is sufficient evidence to reject the null hypothesis that no

relationship exists between the variables and to conclude that the classification of
the group on the team/working group continuum is related to both conflict and

group effectiveness outcomes. The data also support a curvilinear relationship. The
conclusion is that groups that can be readily classified as either teams or working
groups experience less of each type of conflict, and produce better effectiveness.
The fourth set of hypotheses under study was as follows:

Hypothesis 4a (H4a): The level of exposure to team development training has

no effect on the level of task conflict experienced by the group.
•

Hypothesis 4b (H4b): The level of exposure to team development training

•

has no effect on the level of relationship conflict experienced by the group.

•

no effect on the level of process conflict experienced by the group.

•

has no effect on the performance of the group

Hypothesis 4c (H4c): The level of exposure to team development training has
Hypothesis 4d (H4d): The level of exposure to team development training
Hypothesis 4e (H4e): The level of exposure to team development training has

no effect on the viability of the group

For each of the hypotheses, the 2-tailed significance at the 0.05 alpha level

indicated that there not sufficient evidence to reject the null hypothesis that no

relationship exists between the variables. A significant relationship between the
amount of team training exposure and levels of conflict experienced by
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science/engineering teams was not established. A significant relationship between
the amount of team training exposure and group effectiveness was not established.

Analysis was also conducted to determine the influence of the control

variables on the main effects under consideration. The respondent’s length of time
with the group (tenure) was the only significant control variable, and it was only
significant with the performance aspect of group effectiveness.

All three main

conflict effects were still significant after accounting for the variance in performance
created by tenure.

Table 5.19 summarizes the results of the analysis.
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Dependent
Variable
Performance

Viability

Task Conflict

Relationship
Conflict
Process
Conflict

Independent
Variable
Task Conflict
Relationship
Conflict
Process
Conflict
Team/Working
Group
Team Training
Group Size
Tenure with
Group
Telecommuter
Number of
Groups
Task Conflict
Relationship
Conflict
Process
Conflict
Team/Working
Group
Team Training
Group Size
Tenure with
Group
Telecommuter
Number of
Groups
Team/Working
Group
Team Training
Team/Working
Group
Team Training
Team/Working
Group
Team Training

Table 5.19 Summary of Results

Correlation

Magnitude Direction

Significant
Significant

Moderate
Low

Negative
Negative

Significant

Moderate

Negative

Significant

Low

Curvilinear- Significant Significant Significant
Positive

Not Significant
Not Significant
Significant
Low

MANOVA

Kruskal- Median
Wallis
Significant Significant Significant
Not
Significant Significant
Significant
Significant Significant Significant

Positive

Not Significant
Not Significant
Significant
Significant

Low
Low

Negative
Negative

Significant Significant Significant
Significant Significant Significant

Significant

Moderate

Negative

Significant Significant Significant

Significant

Low

Curvilinear- Significant Significant Significant
Positive

trivial

Curvilinearnegative

Not Significant
Not Significant
Not Significant
Not Significant
Not Significant
Significant

Not Significant
Significant
trivial
Not Significant
Significant
trivial
Not Significant
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Curvilinearnegative
Curvilinearnegative

CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

Conflict is a complex phenomenon, expressed in various types and

dimensions. The goal of this dissertation is to expand the body of knowledge by
developing insight into the expression of conflict, its dimensions, moderators and
effects on effectiveness in knowledge worker groups within the science and

engineering domain. As such, the study considers previously overlooked yet critical

elements. First, this study focuses on natural work groups, surveying practicing
professionals in groups at work as opposed to utilizing students or generated
laboratory simulations as proxies for real workers and tasks. Second, this study
addresses the unique nature of scientists and engineers. Assembling individuals

who self-select science and engineering professions into groups magnifies the

effects of personality and training. This study focuses specifically on practicing

scientists and engineers in natural work groups by targeting the population and

filtering the responses for individuals that meet the criteria. Third, this study
considers a finer granularity for conflict than many previous studies by examining
three distinct types of conflict. Fourth, this study explores a three-facet
90

interpretation of group effectiveness: group performance, group member
satisfaction and group member intent to remain (together termed viability).
6.1

Conclusions
This dissertation examined the relationship between conflict types (task,

relationship and process), group effectiveness (performance and viability) and

moderator variables (team/working group categorization and team training
exposure). The study confirmed the presence of all three types of conflict in science
and engineering groups.

Task conflict, relationship conflict and process conflict all have a negative

relationship with performance in science and engineering groups. Several studies in
the literature point to a potential positive relationship between task conflict and

performance, but this was not supported in this study. Scientists and engineers

targeted in this study perform better as a group with lower levels of task conflict.

Relationship conflict was reported at low levels overall, and the magnitude of the
relationship between relationship conflict and performance was relatively small. A

finding of particular interest is that process conflict had the strongest relationship
out of the three types of conflict, i.e. increased process conflict hurt performance
more than the other types of conflict.

A similar pattern was found for group member viability.

Task conflict,

relationship conflict and process conflict all have a significant negative relationship
with viability in science and engineering groups. This study found that scientists
and engineers experience greater satisfaction and intent to remain with lower levels
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of all three types of conflict. As with performance, process conflict had the strongest
relationship out of the three types of conflict, i.e. increased process conflict hurt
viability more than the other types of conflict.

The categorization of the groups under study on the team/working group

continuum was also found to be significant in science and engineering groups. The
group’s placement on the continuum had a relationship with all three types of
conflict, but it was trivial in magnitude.

The group’s placement on the

team/working group continuum has a positive curvilinear relationship with both
performance and viability. As such, groups demonstrating strong characteristics of
either working groups or teams reported better performance and greater
satisfaction/intent to remain.

It was hypothesized that previous exposure to team-related training may

have some effect on the levels of conflict reported. This was not supported in the
results.

There is insufficient evidence to suggest that training scientists and

engineers in team-related topics has any effect on the levels conflict experienced
within the group.
6.2

Contribution to the Body of Knowledge
The study of groups in the workplace has been a decades-long affair. With

the meteoric rise in the use of groups at work, managers, executives, individual
contributors and academics have been searching for answers to questions on how to

achieve greater outcomes from these work groups. Many have hypothesized on the

relationships between intragroup processes and groups outcomes. However, there
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are still many unanswered questions from an empirical perspective. This research
starts to bridge these gaps in the basic understanding of how teams work within the

organizations in which they function and how they might be configured and

managed to achieve gains in output as well as greater satisfaction among group
members.

The results of this dissertation provide empirical evidence that three types of

conflict can be distinguished in science and engineering work groups. An important
conclusion is that conflict is indeed multi-dimensional, and not all conflict affects

science and engineering groups in the same ways. While research in other domains
has shown that task conflict can be beneficial to group effectiveness, it was not
supported in this study of scientists and engineers.

The results of this dissertation demonstrate that exposure to team training

topics did not have a significant effect on the levels of conflict experienced by group
members. Thus, team training exposure is not a significant mediating factor in the
effect of conflict on group effectiveness.

The results of this dissertation provide empirical evidence that the

classification on the team/working group continuum has an effect on the
effectiveness of the group.

Thus, groups of scientists and engineers that

demonstrate strong characteristics of a working group show high levels of

effectiveness as well as groups that demonstrate strong team-like characteristics.
While there may be postulations that teams trump all, this research confirms that, at

least for science and engineering groups, a well-developed working group can be an

effective work unit.
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6.3

Practical Implications
The goals of this research were not simply to provide empirical evidence in a

completely academic sense, but to also provide practical insight to managers and

team leads and other stakeholders within organizations. The following insights
provide tools for the manager/team lead’s toolbox.
6.3.1 Overall low levels of conflict
One of the results noted from this dissertation research is low overall levels

of conflict were reported. This supports previous studies of the Tuckman group
development model (Benfield 2005; Knight 2006) which also showed little to no

evidence of a storming phase with science and engineering groups. Despite the low

levels of conflict reported, the relationship between conflict and group effectiveness
is clearly evident. This is of interest to managers and team leads, as it illustrates

that although scientists and engineers may not overtly display conflict behavior or

report conflict episodes, conflict does play a significant role in the effectiveness of
these groups.

6.3.2 Conflict matters for current and future performance
High levels of task, relationship and process conflict are associated with

reduced group performance, reduced member satisfaction with their experience
with the group, and diminished intent to remain with the group.

This is an

important result in an organizational setting, where groups are permanent or semi94

permanent or group members can expect to work on future projects with other
group members after their current project is complete. Organizations will suffer if,
in their experience with the group, members are disillusioned and frustrated. This

undermines the ability of the group to remain as a functioning, productive unit and
continue to perform in the future. Thus, the fact that all three types of conflict affect

both performance and viability provides even greater incentive for managers and
team leads to pay attention to managing conflict even though conflict episodes are
not overt, as in the case with scientists and engineers.
6.3.3 Processes matter
Another substantial finding from this research is the significance of process

conflict in group effectiveness for science and engineers.

The correlation

coefficients for process conflict were substantially greater in magnitude than that of
relationship and task conflict. The implications for managers and team leads is that

it reveals the importance of establishing group processes and operating procedures
to help reduce issues of logistics and resource allocation which manifest as process
conflict.

6.3.4 Team training for its own sake is of limited use
This dissertation found that the amount of exposure to team training did not

have a significant effect on the level of conflict experienced in science and
engineering groups. As liberating as this may sound to scientists and engineers who
have sat through what seemed to be pointless training sessions, this result has to be
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applied carefully. The implication here is not necessarily that team training is
ineffective, but that team-building and related training, for its own sake, may be of
limited use. Well-meaning managers and team leads often release their teams into

the hands of over-enthusiastic team-building consultants who assume that a few

hours in a ropes course or sticking colleagues to a Velcro wall will magically

increase group effectiveness. However, it is emphasized that training targeted in
areas of high leverage will be useful in increasing group effectiveness. For science
and engineering teams, spending time learning to developing effective group

processes and the beginning of a project, for example, might be more effective than
generic ‘team-building’ activities.

6.3.5 Team/working group continuum – an important tool
In this study the categorization of the groups on the team/working group

continuum was also found to be significant in science and engineering groups.
Whether the group could be readily classified as either team or working group was

related to all three types of conflict as well as group effectiveness. Thus, the ability
to recognize the position of their groups is a valuable tool for managers and team
leads.

Another significant result is the confirmation that a well-formed working

group also experiences high levels of performance and group member satisfaction

and intent to remain. This is contrary to the “team trumps all” assumptions that

have pervaded common understanding of the team versus working group
distinction.
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6.4

Future research
The work done in this dissertation begins to answer questions in previously

unexplored areas in intragroup research.

There are additional areas with

unanswered questions and refinements and additions that can be made to this
study.
•

Repeat this study using objective measures of performance. One of the

limitations with this study is the use of self-report data for performance. A

useful addition to the body of work in this area would be the use of objective

measures of performance including supervisor ratings, customer feedback
•

and other metrics of project success.

Add observational data. The data for this study was all self-reported. Adding
behavioral data, coded by external observers of the groups would be a

valuable refinement to the study. The comments from respondents suggest
lingering stigmas attached to reporting conflict episodes, thus the levels of

conflict are likely to be understated. Conflict data from observers will add
•

greater objectivity and honesty to the conflict data.

Perform a longitudinal study. One of the limitations of this study is that it was
cross-sectional in nature.

The survey instrument asked respondents to

consider one project that they worked on. If the respondent selected a

current project, the data represents the judgment at the current moment
within the project.

If the respondent selected a prior project, the data

represents the judgment at the end of the project. Previous studies have
97

suggested that conflict can morph over time from one type to another, and

shifts in the perception of a project’s success can also change as the project
moves through its life cycle. Future researchers could follow groups over
•

time to measure any changes in the mix of conflict experienced by the group.

Determine the role of team/working group categorization. One of the follow-

up questions arising from this study is how the team/working group
categorization affects the outcomes.

While the study established a

relationship, it is unclear whether this variable is an antecedent or

moderator to conflict. A useful refinement to this study is to use structural

equation modeling or other similar techniques to determine how this
variable works with conflict to affect group effectiveness. It will also be
beneficial to investigate groups that could not be easily categorized as team

vs. working group. A small fraction of the respondents in this research

project belonged to this type of group, thus robust conclusions could not be
•

made from such a small sample.

Investigate low reporting. Future research can provide insight into why
there are such low levels of conflict reported by scientists and engineers. Is it

structural elements of the questions themselves or norms surrounding the
expression of conflict? The presence of conflict norms has been hypothesized
to affect conflict in groups. It would be beneficial to determine whether

science and engineering groups have norms that discourage reporting of
conflict episodes.
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•

Examine group level characteristics and conflict asymmetry. The data point
for this study is the individual. Future research can examine aggregated
group-level constructs as opposed to individual perception. This research

can include a measure of conflict asymmetry experienced by members versus
•

the average conflict experienced by the group.

Explore emerging topics. Status conflict has recently emerged as another

possible conflict type. Future research is needed to determine whether this is
a distinct construct that can be distinguished from the other types of conflict,
•

and its significance for science and engineering groups.

Develop tools to distinguish teams from working groups. A very useful
research product would be an instrument that can allow managers and team

leads to determine where their groups are on the continuum. Further,
determining what interventions can move a team up or down the continuum
would also add to the manager/ team lead toolbox.
6.5

Final Thoughts
Despite very low levels of conflict reported by scientists and engineers in

natural work groups, this study shows that conflict is an important intragroup
process that managers and team leads need to pay attention to. They can use the

results from this study to build better groups from the start, by focusing on
establishing effective processes and a common approach towards

task

accomplishment. Overall, this research provides tools that leaders and managers
can use to stock their management toolbox. Groups are becoming the basic work
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unit but their output can be greatly affected by group processes like conflict. Armed

with the understanding of conflict and its effects, leaders and managers can build
better groups and create better results for their organizations.
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Here is my official plea for help!
I request your assistance in gathering data for two Ph.D. dissertation studies. Ann Kissell and I,
UAH Ph.D. students, are conducting research to investigate several characteristics of
organizational work groups. We need a large sample size in order to draw conclusions from our
survey. This survey takes about 10 minutes to complete. Answers are completely anonymous
and the results will be reported in aggregate. There is no link to the individual, team or
company.
Can you distribute this to as many people in your company or network as possible?
If I need to discuss this with any other person in your company I will be happy to do so. Also,
we have UAH Institutional Review Board (IRB) Human Subjects Committee approval of our
study, and the approval letter is available if needed.
Target respondents: Engineering/science/technology professionals organized into a group or
team.

Here is suggested wording for an e-mail to the potential respondents:

---------------------------------------------------------------------------I would like to request your assistance in gathering data for two Ph.D. dissertation studies at the
University of Alabama in Huntsville. These students are conducting research to investigate
characteristics of organizational work groups. They need to obtain numerous survey responses
from engineering/science/technology professionals in order to successfully complete their
studies. This survey takes about 10 minutes to complete, and your answers are completely
voluntary and anonymous. There is no link to you, your team or your company.
The survey link is: http://edu.surveygizmo.com/s3/1065739/Primary-Study

If you have any questions regarding the survey, please contact the researchers:
Lisa Blanchard - lisa.blanchard@uah.edu
Ann Kissell - Kissela@uah.edu
---------------------------------------------------------------------------Thanks for your help!
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106

Groups at Work Study
Introduction
Research is being conducted to investigate several characteristics of organizational work
groups. This survey takes about 10 minutes to complete, and your answers are voluntary
and completely anonymous. If you have any questions, please contact us:
Lisa Blanchard - lisa.blanchard@uah.edu
Ann Kissell - Kissela@uah.edu
Thank you for your valuable contribution!

Instructions:
Think of a group that you have been a member of at work, such as a project group or
team. This group can be a current group or one in the recent past, and may be short-term
or on-going. Use your experience in this group through the entire survey.

Group background
1) How many people are in this work group? If you don't know the exact number, please
estimate.*
____________________________________________
2) Please indicate your length of time (in years) with the work group identified in this
survey:*
____________________________________________

Group Category
3) The following questions concern the level of interaction you have with your group
members.
Please indicate your level of agreement with each item.*

I have to obtain information and
advice from my colleagues in
order to complete my work.
I depend on my colleagues for the
completion of my work.
I have to work closely with my
colleagues to do my work
properly.
In order to complete their work,
my colleagues have to obtain
information and advice from me.
I generally have to check or work
with others on the tasks that I
perform.

Strongly
Disagree

Somewhat
Disagree

()

()

Neither
Somewhat
Agree nor
Agree
Disagree
()
()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

Strongly
Agree
()

We would like to categorize the group you identified for this survey. Read the definitions of
Team and Work Group below and identify where you believe your group falls on the scale.
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A "Team" can be defined as a group of individuals who have complementary skills, are
committed to a common purpose or goal for which they are mutually accountable, and use a
synergistic approach for interdependent task accomplishment. This group pursues consensus or
near-consensus decision making.
A "Work Group" can be defined as a structured unit of individuals who strive to meet some
defined objective but do not actively pursue interdependent tasks; members share information at
interface points and are judged and rewarded independently; and members are exclusively
responsible for decisions within their area of expertise.
4) As best as you can, indicate where your group falls on the scale.*
( ) Strong tendencies of a Work Group
( ) Moderate tendencies of a Work Group
( ) Weak tendencies of a Work Group
( ) Unable to classify as either a Team or Work Group
( ) Weak tendencies of Team
( ) Moderate tendencies of a Team
( ) Strong tendencies of a Team

Tasks
5) The following questions concern the nature of the tasks you performed with this group.
Please indicate your level of agreement with each item.*

()

()

()

Neither
Somewhat Mostly Strongly
Agree nor
Agree
Agree Agree
Disagree
()
()
()
()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

Strongly Mostly
Somewhat
Disagree Disagree Disagree
I found this to be a
complex task.
This task was mentally
demanding.
This task required a lot
of
thought
and
problem-solving.
I found this to be a
challenging task.

Viability
6) Please indicate your agreement with the following statements about the group you
worked with:*
*
Strongly
disagree
I am satisfied ( )
with working in
this group.

Moderately
disagree
()

Slightly
disagree
()

Neutral
()

Slightly
agree
()

Moderately
agree
()

Strongl
y agree
()

*
Strongly
disagree
I
would
like to ( )
participate in another
task with the same

Moderately Slightly
disagree
disagree
()
()
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Neutral
()

Slightly Moderately Strongly
agree
agree
agree
()
()
()

group members.

*
Strongly Moderately
disagree disagree
If I could have left this ( )
()
group and worked with
another group, I would
have done so.

Slightly
Slightly
Neutral
disagree
agree
()
()
()

Moderately Strongly
agree
agree
()
()

*
Strongly Moderately
disagree disagree
I found it enjoyable to ( )
()
work with the other
members of my group.

Slightly
Slightly Moderately Strongly
Neutral
disagree
agree
agree
agree
()
()
()
()
()

Types of Conflict
Task conflicts are disagreements among group members concerning ideas and opinions about the
substance of the task being performed. Examples include, but are not limited to, disagreements
regarding the ideal material a component should be made of or the appropriate information to
include in a report, etc.
7) Please answer the following about the level of task conflict in your group during this
project (as opposed to non-work, personality conflicts which we will later call relationship
conflicts).*
Less
About
than 5%
20% of
of
the
the time
time
There was fighting ( )
()
about work matters.
We had task-related ( )
()
disagreements.
There was conflict of ( )
()
ideas in this group.
Members' viewpoints on ( )
()
decisions were different.
This group had to work ( )
()
through disagreements
about varying opinions.
We disagreed about ( )
()
work things.

More
About
About
About
About
than
40% of 50% of 60% of 80% of
95% of
the time the time the time the time
the time
()
()
()
()
()
()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

Relationship conflicts are disagreements and incompatibilities among group members regarding
inter-personal issues that are not task-related. Relationship conflicts include receiving credit for
work performed, personality issues, gossip, political views, cliques, etc.
8) Please answer the following about the level of relationship conflict in your work group
during this project.*
More
Less than About About About
About About
than
5%
of 20% of 40% of 50% of 60% of 80% of
95% of
the time the time the time the time the time the time
the time

109

There was fighting about
personal issues in this group.
We disagreed about non-work
(social or personality things).
We fought about non-work
things.
People fought over personal
matters.

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

Process conflicts are disagreements about logistical and delegation issues like task
accomplishment strategy and assignments of duties and resources. Examples include
disagreements about uneven distribution of work, timeliness of assigned tasks, free-riding, etc.
9) Please answer the following about the level of process conflict in your group during this
project.*
Less
About
than 5%
20% of
of
the
the time
time
There was disagreement about ( )
()
delegation issues within this group.
We disagreed about the process to get ( )
()
the work done.
We disagreed about the way to do ( )
()
things in the group.
There was disagreement about task ( )
()
responsibilities within this group.

More
About
About
About
About
than
40% of 50% of 60% of 80% of
95% of
the time the time the time the time
the time
()
()
()
()
()
()

()

()

()

()

()

()

()

()

()

()

()

()

()

()

Performance
10) Compared with other projects you have worked on and projects with which you are
familiar, please rate your perception of the performance of this group on the following
dimensions:*
Very
Poor
()
()
()

Efficiency
Quality
Technical
innovation
Adherence to ( )
schedule/budget
Work
()
excellence

()
()
()

Below
Average
()
()
()

()
()

Poor

()
()
()

()
()
()

Very
Good
()
()
()

()

()

()

()

()

()

()

()

()

()

Average Good

Excellent
()
()
()

Telecommuting - Does the employee telecommute?
This section deals with telecommuting. For purposes of this study, a "telecommuter"
is defined as an employee who works from a different location at least one day per
month but on average less than 40 hours per week on a continual managerapproved basis, and who still maintains some form of permanent office space at a
traditional work site. This different location may include places such as the home,
satellite office, or neighborhood work center.
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11) Do you telecommute?*
( ) Yes
( ) No

Telecommuting - the employee telecommutes
12) How many hours per week on average do you telecommute?*
____________________________________________
13) How long have you been a telecommuter in this organization?*
( ) Less than 1 month
( ) At least 1 month but less than 3 months
( ) At least 3 months but less than 6 months
( ) At least 6 months but less than 1 year
( ) 1 to 2 years
( ) More than 2 years
14) Where do you usually work from when you telecommute? For example, places may
include your home, satellite office, etc.*
____________________________________________
15) On average, how often do you communicate (via phone, e-mail, texting, Skype, Instant
Messaging, WebEx, etc.) with your supervisor, work group, and customers/clients when you
telecommute?*
Usually
less Usually at
Never than one time least once
per day
per day
Supervisor
()
()
()
Work group
()
()
()
Customers/Clients ( )
()
()

Between 2
and 4 times
per day
()
()
()

Between
5
and 10 times
per day
()
()
()

Eleven or
more times
per day
()
()
()

16) How supportive would you say your immediate supervisor is of telecommuting?*
( ) Very supportive
( ) Somewhat supportive
( ) Somewhat unsupportive
( ) Very unsupportive
( ) I don't know
17) What is your organization's telecommuting policy?*
( ) All employees may telecommute
( ) All employees may telecommute with a few exceptions
( ) All employees may telecommute with several exceptions
( ) Prohibits telecommuting with several exceptions
( ) Prohibits telecommuting with a few exceptions
( ) Prohibits telecommuting for all employees
( ) My organization does not have a telecommuting policy
( ) I don't know
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Telecommuting - the employee does not telecommute
18) How supportive would you say your immediate supervisor is of telecommuting?*
( ) Very supportive
( ) Somewhat supportive
( ) Somewhat unsupportive
( ) Very unsupportive
( ) I don't know
19) What is your organization's telecommuting policy?*
( ) All employees may telecommute
( ) All employees may telecommute with a few exceptions
( ) All employees may telecommute with several exceptions
( ) Prohibits telecommuting with a few exceptions
( ) Prohibits telecommuting with several exceptions
( ) Prohibits telecommuting for all employees
( ) My organization does not have a telecommuting policy
( ) I don't know
20) Please select the one alternative that most closely matches your reason for not
telecommuting:*
( ) I don't choose to.
( ) The type of work I do requires my presence at the office.
( ) My supervisor will not permit me to telecommute, even though I could complete at least some
of my work at a different location.
( ) My manager does not support telecommuting in general.
( ) Company policy prohibits telecommuting

Do group members Telecommute?
21) How many persons in your work group, other than yourself, telecommute? (If nobody
telecommutes or if you are the only telecommuter, put 0.)*
____________________________________________

Group Members Telecommute
22) How many hours per week on average do these [question("value"), id="361"]
group members telecommute?
____________________________________________
23) On average, how often do these [question("value"), id="361"] telecommuting group
members communicate with you?
( ) I do not need to communicate with these people to do my job
( ) Never
( ) Usually less than one time per day
( ) Usually at least once per day
( ) Between 2 and 4 times per day
( ) Between 5 and 10 times per day
( ) Eleven or more times per day
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Demographics
24) What is your gender?*
( ) Male
( ) Female
( ) Prefer not to answer
25) What is your age range?
( ) under 25
( ) 25-29
( ) 30-34
( ) 35-39
( ) 40-44
( ) 45-49
( ) 50-54
( ) 55-59
( ) 60-64
( ) 65+
26) Please indicate your highest level of education completed:*
( ) Graduated high school or equivalent
( ) Associate degree
( ) Bachelor's degree
( ) Master's degree
( ) Ph.D./Doctorate degree
27) Please indicate your number of years of professional experience:*
____________________________________________
28) Approximately how many project work groups have you been a member of during your
career?
____________________________________________
29) What is your generic job title? (Examples include engineer, attorney, scientist, manager,
budget analyst, technician, contracts administrator, etc.)*
____________________________________________
30) Prior to or during the project in question, how much team-related training did you have
(e.g. team building workshops, courses on group development, etc.)?
( ) None
( ) Less than 1 day
( ) 1 day (~8 hrs)
( ) Short course (2-5 days)
( ) College-level course
( ) Area of study/concentration
( ) Professional Certification

Thank You!
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Thank you for taking our survey. Your response is very important to us.
If you would like to participate in a follow-up interview, or have any questions, comments
or concerns about the survey, please contact the researchers:
Lisa Blanchard - lisa.blanchard@uah.edu
Ann Kissell - Kissela@uah.edu
Do you know potential respondents in your work groups? Email us or fill out their contact
information in this online form (pop-up window):
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Summary Report - Dec 5, 2012
Survey: Groups at Work Study

1. How many people are in this work group? If you don't
know the exact number, please estimate.
Count

Response

1

1

76

10

1

100

1

1000

1

1015

1

106

7

11

44

12

4

120

1

1220

7

13

5

14

45

15

2

150

10

16

4

17

3

18

1

19

1

2

38

20

5

200

1

2025

3

21
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Count

Response

3

22

2

23

1

230

6

24

28

25

3

250

1

26

1

27

1

270

2

275

1

290

17

3

23

30

2

300

1

32

1

33

3

35

1

36

34

4

7

40

3

45

1

48

1

486

56

5

9

50

1

500

3

55

2

56

1

58

70

6

1

60

1

65

117

Count

Response

27

7

2

70

1

75

59

8

2

80

1

85

1

87

19

9

2

90

1
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2. Please indicate your length of time (in years) with the
work group identified in this survey:
Count

Response

2

0.04

2

0.1

1

0.23

4

0.25

1

0.3

1

0.4

10

0.5

2

0.50

1

0.66

1

0.67

4

0.75

2

0.8

1

0.9

1

0.92

1

00.50

1

07

120

1
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Count

Response

1

1.1

1

1.3

25

1.5

2

1.75

1

1.8

25

10

7

11

10

12

7

13

4

14

14

15

2

17

117

2

8

2.5

3

20

1

22

2

24

2

25

1

26

1

27

79

3

1

3.0

1

3.33

8

3.5

2

30

65

4

1

4.5

1

45

42

5

1

5.5

24

6

1

60
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Count

Response

14

7

25

8

6

9

3. The following questions concern the level of interaction
you have with your group members. Please indicate your level of
agreement with each item.
Neither
Strongly Somewhat
Somewhat Strongly
Agree nor
Responses
Disagree Disagree
Agree
Agree
Disagree
I have to obtain
information and advice
from my colleagues in
order to complete my
work.

5.0%
33

6.0%
40

5.3%
35

40.5%
269

43.3%
288

665

I depend on my
colleagues for the
completion of my work.

8.6%
57

12.3%
82

11.6%
77

34.7%
231

32.8%
218

665

I have to work closely
with my colleagues to
do my work properly.

6.2%
41

8.3%
55

10.5%
70

37.7%
251

37.3%
248

665

In order to complete
their work, my
colleagues have to
obtain information and
advice from me.

5.0%
33

8.4%
56

8.1%
54

44.4%
295

34.1%
227

665

I generally have to
check or work with
others on the tasks that
I perform.

6.8%
45

14.4%
96

12.3%
82

39.2%
261

27.2%
181

665

4. As best as you can, indicate where your group falls on
the scale.
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Value

Count

Percent

Strong tendencies of a Work Group

106

15.9%

Moderate tendencies of a Work Group

119

17.9%

Weak tendencies of a Work Group

33

5.0%

Unable to classify as either a Team or Work Group

31

4.7%

Weak tendencies of Team

27

4.1%

Moderate tendencies of a Team

148

22.3%

Strong tendencies of a Team

201

30.2%

Statistics
Total Responses

665

Sum

2,997.0

Avg.

4.5

StdDev

2.4

Max

7.0

5. The following questions concern the nature of the tasks
you performed with this group. Please indicate your level of
agreement with each item.
Neither
Strongly Mostly Somewhat Agree Somewhat Mostly Strongly
Responses
Disagree Disagree Disagree
nor
Agree
Agree Agree
Disagree
I found this

4.4%

5.9%

6.5%

11.6%

121

24.2%

26.8%

20.8%

665

to be a
complex
task.

29

39

43

77

161

178

138

This task
was mentally
demanding.

3.5%
23

5.1%
34

4.4%
29

9.0%
60

27.7%
184

29.9%
199

20.5%
136

665

This task
required a lot
of thought
and problemsolving.

3.3%
22

2.3%
15

4.5%
30

6.0%
40

23.9%
159

29.8%
198

30.2%
201

665

I found this
to be a
challenging
task.

2.9%
19

2.6%
17

4.1%
27

8.1%
54

27.7%
184

32.2%
214

22.6%
150

665

6.
Strongly Moderately Slightly
Slightly Moderately Strongly
Neutral
Responses
disagree disagree disagree
agree
agree
agree
I am
satisfied
with
working in
this group.

2.3%
15

3.0%
20

4.4%
29

7.2%
48

9.5%
63

32.2%
214

41.5%
276

665

6.
Strongly Moderately Slightly
Slightly Moderately Strongly
Neutral
Responses
disagree disagree disagree
agree
agree
agree
I would like to
participate in
another task
with the same
group
members.

3.5%
23

3.5%
23

4.5%
30

10.2%
68

9.6%
64

30.5%
203

38.2%
254

665

6.
Strongly Moderately Slightly
Slightly Moderately Strongly
Neutral
Responses
disagree disagree disagree
agree
agree
agree
If I could
30.7%
have left this
204
group and

24.8%
165

8.4%
56

14.3%
95

122

9.6%
64

7.5%
50

4.7%
31

665

worked with
another
group, I
would have
done so.

6.
Strongly Moderately Slightly
Slightly Moderately Strongly
Neutral
Responses
disagree disagree disagree
agree
agree
agree
I found it
enjoyable to
work with the
other
members of
my group.

1.4%
9

2.0%
13

2.6%
17

7.5%
50

12.9%
86

36.1%
240

37.6%
250

665

7. Please answer the following about the level of task
conflict in your group during this project (as opposed to nonwork, personality conflicts which we will later call relationship
conflicts).
Less
About About More
About About About
than 5%
60% of 80% of than
20% of 40% of 50% of
Responses
of the
the
the 95% of
the time the time the time
time
time
time the time
There was fighting 68.0%
about work matters. 452

21.1%
140

4.5%
30

3.5%
23

1.5%
10

0.9%
6

0.6%
4

665

We had task-related 39.4%
disagreements.
262

37.0%
246

13.1%
87

4.7%
31

4.2%
28

0.9%
6

0.8%
5

665

There was conflict
of ideas in this
group.

38.0%
253

36.4%
242

10.5%
70

7.4%
49

5.1%
34

1.5%
10

1.1%
7

665

Members'
viewpoints on
decisions were
different.

23.0%
153

37.4%
249

15.6%
104

12.0%
80

7.5%
50

2.9%
19

1.5%
10

665

This group had to
work through
disagreements
about varying
opinions.

30.8%
205

33.1%
220

13.8%
92

9.0%
60

6.5%
43

3.6%
24

3.2%
21

665

We disagreed about 47.7%
work things.
317

32.8%
218

7.1%
47

5.7%
38

4.4%
29

1.5%
10

0.9%
6

665

123

8. Please answer the following about the level of
relationship conflict in your work group during this project.
Less
More
About About About About About
than 5%
than
20% of 40% of 50% of 60% of 80% of
Responses
of the
95% of
the time the time the time the time the time
time
the time
There was
fighting about
personal issues
in this group.

85.3%
567

8.4%
56

2.0%
13

1.4%
9

0.9%
6

1.4%
9

0.8%
5

665

We disagreed
about non-work
(social or
personality
things).

75.5%
502

14.3%
95

3.6%
24

3.0%
20

2.1%
14

0.8%
5

0.8%
5

665

We fought about
non-work things.

91.4%
608

4.8%
32

1.2%
8

1.1%
7

0.6%
4

0.3%
2

0.6%
4

665

People fought
over personal
matters.

90.4%
601

5.4%
36

0.9%
6

1.5%
10

0.8%
5

0.2%
1

0.9%
6

665

9. Please answer the following about the level of process
conflict in your group during this project.
Less
About About About About More
About
than 5%
40% of 50% of 60% of 80% of than
20% of
Responses
of the
the
the
the
the
95% of
the time
time
time
time
time
time the time
There was
disagreement about
delegation issues
within this group.

65.7%
437

22.0%
146

5.1%
34

2.1%
14

2.0%
13

2.1%
14

1.1%
7

665

We disagreed about
the process to get
the work done.

51.4%
342

32.5%
216

6.3%
42

3.6%
24

3.0%
20

2.0%
13

1.2%
8

665

We disagreed about
54.1%
the way to do things
360
in the group.

30.1%
200

5.9%
39

4.1%
27

3.2%
21

1.5%
10

1.2%
8

665

There was
disagreement about 67.1%
task responsibilities
446
within this group.

20.9%
139

4.4%
29

2.7%
18

2.4%
16

1.5%
10

1.1%
7

665
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10. Compared with other projects you have worked on and
projects with which you are familiar, please rate your perception
of the performance of this group on the following dimensions:
Very
Poor

Poor

Below
Average Good
Average

Very
ExcellentResponses
Good

Efficiency

1.4%
9

2.7%
18

6.6%
44

15.6% 27.1% 33.1%
104
180
220

13.5%
90

665

Quality

0.6%
4

0.8%
5

3.5%
23

10.2% 23.6% 37.3%
68
157
248

24.1%
160

665

Technical innovation

0.9%
6

1.5%
10

4.4%
29

19.5% 22.4% 28.6%
130
149
190

22.7%
151

665

Adherence to
schedule/budget

1.5%
10

4.1%
27

5.6%
37

19.2% 23.2% 28.1%
128
154
187

18.3%
122

665

Work excellence

0.6%
4

0.5%
3

4.1%
27

11.0% 17.9% 36.5%
73
119
243

29.5%
196

665

11. Do you telecommute?

Value

Count

Percent

Yes

88

13.2%

No

577

86.8%

Statistics
Total Responses

665
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Sum

88.0

Avg.

0.1

StdDev

0.3

Max

1.0

12. How many hours per week on average do you
telecommute?
Count

Response

1

.5

3

1

6

10

2

14

1

15

2

16

14

2

1

20

2

25

5

3

2

30

2

32

1

39

7

4

9

40

6

5

5

6

1

60

19

8

2

9

13. How long have you been a telecommuter in this
organization?
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Value

Count

Percent

Less than 1 month

5

5.5%

At least 1 month but less than 3 months

1

1.1%

At least 3 months but less than 6 months

2

2.2%

At least 6 months but less than 1 year

13

14.3%

1 to 2 years

20

22.0%

More than 2 years

50

55.0%

Statistics
Total Responses

91

Sum

465.0

Avg.

5.1

StdDev

1.3

Max

6.0

14. Where do you usually work from when you
telecommute? For example, places may include your home,
satellite office, etc.
Count

Response

1

At my Travel Location, travel is for the project.

1

Client office

1

Different Organization
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Count

Response

1

From other company offices.

14

Home

1

Home and satellite office

1

Home office

1

Home, Client Sites, Hotels

1

Home, Coffee Shop, Cntrctor

1

Hotel Rooms

1

Hotel while meeting with partner organizations.

1

N/A

1

OFC

1

Office

1

Remote Base

1

Satellite Office, Home

1

Satellite office, home

1

Where ever I had access to internet.

1

business location

1

corporate/home

36

home

2

home office

1

home, hotel

1

home, hotel, different office

1

home, satellite office

1

home/company office

2

office

1

phone, email

2

satelite office

1

satellite

5

satellite office

1

satellite office and home

1

test facility

1

work
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15. On average, how often do you communicate (via phone,
e-mail, texting, Skype, Instant Messaging, WebEx, etc.) with your
supervisor, work group, and customers/clients when you
telecommute?
Usually Usually at Between 2 Between 5 Eleven or
less than
least
and 4
and 10
more
Never
Responses
one time once per times per times per times per
per day
day
day
day
day
Supervisor

13.5%
12

38.2%
34

21.3%
19

16.9%
15

5.6%
5

4.5%
4

89

Work group

5.6%
5

15.7%
14

24.7%
22

29.2%
26

15.7%
14

9.0%
8

89

Customers/Clients

10.1%
9

19.1%
17

27.0%
24

19.1%
17

19.1%
17

5.6%
5

89

16. How supportive would you say your immediate
supervisor is of telecommuting?

Value

Count

Percent

Very supportive

53

59.6%

Somewhat supportive

22

24.7%

Somewhat unsupportive

5

5.6%

Very unsupportive

2

2.3%

I don't know

7

7.9%
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Statistics
Total Responses

89

17. What is your organization's telecommuting policy?

C

Perc

Value
ount

ent
1

14.8

All employees may telecommute
3

%
2

25.0

All employees may telecommute with a few exceptions
2

%
1

17.1

All employees may telecommute with several exceptions
5

%

Prohibits telecommuting with several exceptions

4

4.6%

Prohibits telecommuting with a few exceptions

5

5.7%

Prohibits telecommuting for all employees

0

0.0%

My organization does not have a telecommuting policy

1

15.9

130

4

%
1

17.1

I don't know
5

%

Statistics
Total Responses

88

18. How supportive would you say your immediate
supervisor is of telecommuting?

Value

Count

Percent

Very supportive

53

9.1%

Somewhat supportive

108

18.6%

Somewhat unsupportive

50

8.6%

Very unsupportive

160

27.6%

I don't know

209

36.0%

Statistics
Total Responses

580
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19. What is your organization's telecommuting policy?

Value

Count

Percent

All employees may telecommute

14

2.4%

All employees may telecommute with a few exceptions

28

4.8%

All employees may telecommute with several exceptions

60

10.4%

Prohibits telecommuting with a few exceptions

123

21.2%

Prohibits telecommuting with several exceptions

36

6.2%

Prohibits telecommuting for all employees

54

9.3%

My organization does not have a telecommuting policy

75

13.0%

I don't know

189

32.6%

Statistics
Total Responses

579

20. Please select the one alternative that most closely
matches your reason for not telecommuting:
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Value

CountPercent

I don't choose to.

83

14.4%

The type of work I do requires my presence at the office.

322

55.8%

My supervisor will not permit me to telecommute, even though I could complete at least some of my
work at a different location.

42

7.3%

My manager does not support telecommuting in general.

61

10.6%

Company policy prohibits telecommuting

69

12.0%

Statistics
Total Responses

577

21. How many persons in your work group, other than
yourself, telecommute? (If nobody telecommutes or if you are
the only telecommuter, put 0.)
Count

Response

32

1

8

10

4

12

1

14

6

15

1

19

23

2
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Count

Response

4

20

1

25

20

3

10

4

1

400

10

5

1

50

6

6

3

7

6

8

3

9

22. How many hours per week on average do these
[question("value"), id="361"] group members telecommute?
Count

Response

7

1

7

10

1

12

2

15

5

16

12

2

12

20

2

25

5

3

1

30

3

32

1

35

1

36

1

38

11

4

24

40
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Count

Response

7

5

4

6

2

7

26

8

3

9

23. On average, how often do these [question("value"),
id="361"] telecommuting group members communicate with
you?

Value

Count

Percent

I do not need to communicate with these people to do my job

16

11.4%

Never

3

2.1%

Usually less than one time per day

46

32.9%

Usually at least once per day

39

27.9%

Between 2 and 4 times per day

29

20.7%

Between 5 and 10 times per day

5

3.6%

Eleven or more times per day

2

1.4%

Statistics
Total Responses

140

135

24. What is your gender?

Value

Count

Percent

Male

455

68.4%

Female

196

29.5%

Prefer not to answer

14

2.1%

Statistics
Total Responses

665

Sum

847.0

Avg.

1.3

StdDev

0.5

Max

2.0

25. What is your age range?
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Value

Count

Percent

under 25

18

2.7%

25-29

54

8.2%

30-34

64

9.7%

35-39

39

5.9%

40-44

93

14.1%

45-49

112

16.9%

50-54

137

20.7%

55-59

81

12.2%

60-64

43

6.5%

65+

21

3.2%

Statistics
Total Responses

662

Sum

3,815.0

Avg.

5.8

StdDev

2.2

Max

10.0

26. Please indicate your highest level of education
completed:

137

Value

Count

Percent

Graduated high school or equivalent

31

4.7%

Associate degree

24

3.6%

Bachelor's degree

270

40.6%

Master's degree

289

43.5%

Ph.D./Doctorate degree

51

7.7%

Statistics
Total Responses

665

Sum

2,300.0

Avg.

3.5

StdDev

0.9

Max

5.0

27. Please indicate your number of years of professional
experience:
Count

Response

9

1

1

1.5

33

10

9

11

14

12
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Count

Response

1

13

10

14

23

15

13

16

9

17

15

18

2

19

7

2

4

2.5

47

20

13

21

1

21.5

19

22

15

23

12

24

50

25

17

26

1

26.5

23

27

26

28

12

29

14

3

5

3.5

50

30

7

31

23

32

14

33

10

34

26

35

5

36

6

37

1

37.5

139

Count

Response

5

38

8

39

13

4

1

4.5

9

40

3

42

1

43

1

44

3

45

1

46

1

47

2

48

15

5

1

5.5

1

50

1

52

1

54

12

6

2

6.5

17

7

11

8

8

9

28. Approximately how many project work groups have you
been a member of during your career?
Count

Response

13

1

96

10

1

10 - 12

31

100

3

1000

140

Count

Response

3

11

29

12

1

120

3

14

40

15

1

15-20

1

150

1

153

1

16

2

17

2

18

1

19

19

2

62

20

2

200

1

21

3

22

1

24

19

25

3

250

38

3

22

30

2

300

6

35

1

36

37

4

12

40

1

45

66

5

34

50

3

500

26

6
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Count

Response

1

60

19

7

2

70

2

75

1

763

29

8

4

80

8

9

1

90

1

910

1

alot

1

countless- I work for an audit organization

29. What is your generic job title? (Examples include
engineer, attorney, scientist, manager, budget analyst,
technician, contracts administrator, etc.)
Count

Response

1

7

1

AUTO Takeoff & Land Lead Sqysstems Engineer

1

Accountant

1

Acquisition Logistics

1

Admin

1

Administrative Support

1

Administrator

2

Aerospace Engineer

14

Analyst

2

Assistant Product Manager

1

Assitant Product Manager

1

Branch Chief

1

Budget Analyst

1

Business Manager

1

Chief Engineer
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Count

Response

1

Computer Analyst

2

Computer Engineer

2

Computer Scientist

1

Configuration Management

1

Configuration Manager (engineering)

1

Consultant

4

Contract Specialist

1

Contracting Officer

2

Contracts

1

Cost Estimator

1

Cost/Schedule Analyst

1

Data Analyst

1

Data Management

1

Database Administrator

1

Deputy Director

1

Deputy Product Manager/Engineer

3

Director

1

Director (Technical)

1

DoD Logistician

1

Doctoral Student

1

Documentation Specialist

2

ENGINEER

2

Electrical Engineer

1

Electronic Engineer

1

Electronic Engineer / Project Leader

1

Electronics Engineer

75

Engineer

1

Engineer & Team Leader

1

Engineer Manager

1

Engineer Scientist

1

Engineer Tech

1

Engineer Technician

143

Count

Response

1

Engineer/Scientist/Manager

1

Engineering Manager

1

Engineering Scientist

1

Executive VP

1

Finance Analyst

1

Function Chief

4

General Engineer

1

General Engineer Manager

1

General engineer

1

Hardware Engineer

1

Information System Engineer

1

International Program Management

1

International Program Management Specialist

1

Knowledge Management Analyst

1

LOGISTICS

1

LOGISTICS SPECIALIST

1

Lead Engineer

1

Lead Test Engineer

1

Logistian

3

Logistician

5

Logistics

1

Logistics Management

2

Logistics Management Specialist

1

Logistics Management Specialists

1

Logistics Mangement Specialist

2

Logistics Specialist

1

Maintenance Test Pilot

1

Major Subcontract Administrator

1

Management

20

Manager

1

Manager/Systems Analyst

2

Mechanical Engineer

144

Count

Response

1

Mgt Assistant

2

Military Analyst

1

Military Research Analyst

1

Network/software project manager

1

Nurse

1

Operation Research/Systems Analyst

1

Operational analyst

1

Operations Analyst

1

Operations Analyst Specialist

1

Operations Officer/Pilot

6

Operations Research Analyst

1

Operations Research Military Analyst

1

Operations Research Systems Analyst

1

Operations research analysis

1

Operations research analyst

1

Operations researcher

1

Part-Time Contractor

1

PhD student scientist

1

Presidential Management Fellow

1

Principal

1

Principal Engineer

1

Principle Engineer

1

Procurement Analyst (support contractor)

1

Product Engineer

2

Product Manager

2

Professor

5

Program Analyst

1

Program Analyst/Contracts Manager

1

Program Control

2

Program Control Analyst

3

Program Integrator

9

Program Manager

145

Count

Response

1

Program Specialist

1

Program Systems Analyst

1

Program analyst

2

Programmer

2

Project Lead

6

Project Manager

1

Project Manager / Engineer

1

Project Officer

1

Quality Assurance Specialist

1

Quality Control Specialist (ENG)

1

R&D Engineer

1

Research Analyst

1

Research Assistant

1

SR ORSA

3

Scientist

1

Scientist and Program Manager

1

Secretary (OA)

2

Security

2

Security Specialist

1

Senior Analyst

1

Senior Consultant

2

Senior Engineer

1

Senior Logistical Analyst

1

Senior Logistician/Planner

1

Senior Principle Systems Analyst

1

Senior Program Analyst

2

Senior Program Manager

1

Senior Scientist

1

Senior Software Developer

1

Senior Software Engineer/Manager

1

Senior Specialist

1

Senior Technical Analyst
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Count

Response

2

Senior Vice President

1

Senior technical/management staff

1

Software Consultant

2

Software Engineer

1

Software analyst / consultant

1

Soldier

1

Sr PM / Director

1

Supervisor (of engineers)

1

Supervisory Engineer

1

Supervisory General Engineer

2

Systems Administrator

1

Systems Analyst

1

Systems Engineer

1

Systems Engineer / Project Manager

1

Tax officer

2

Team Lead

1

Technical Fellow

1

Technical Management

1

Technical Support

1

Technical Support Analyst

1

Technical Writer

1

Technical writer

1

Technician

1

Test Eng

1

US Army Special Forces Operation Sergeant

2

Vice President

1

Weapons Analyst

2

accountant

1

accounting

1

administration

1

administrative

2

administrative assistant

147

Count

Response

2

administrator

1

aerosapce engineer

1

aerospace engineer

9

analyst

1

attorney

1

audit manager

4

budget analyst

1

budget anlayst

1

buyer

1

cm specialist

1

co-op

1

combat operations analyst

1

computer engineer

1

computer scientist

4

consultant

4

contract specialist

4

contracts

1

contracts administrator

1

cost analyst

1

document analyst

1

economist

1

electronics engineer

128

engineer

1

engineer team lead

1

engineer/analyst

1

engineer/scientist

1

engineering

1

engr

1

faculty

1

financial

1

general engineer

1

human factors technician

148

Count

Response

1

instructional designer

1

logistical

1

logistician

2

logistics

4

logistics management specialist

1

management

28

manager

1

media specialist

1

military analyst

1

military officer

1

multi-media artist

1

operation research analyst

1

operations research

8

operations research analyst

1

operations research and systems analyst

1

operations research systems analyst

1

operations reserach analyst

1

physicist

1

postdoctoral fellow

1

process improvement specialist

3

procurement analyst

1

product manager

8

program analyst

1

program and management analyst

1

program control analyst

1

program integrator

5

program manager

4

programmer

1

project manager

1

psychologist

3

research analyst

1

research psychologist

149

Count

Response

1

research scientist

1

researcher

1

safety specialist

11

scientist

1

scientist manager

1

secretary

2

security specialist

1

senior vice president

1

senior analyst

1

senior consultant

1

senior manager

1

senior military analyst

5

software engineer

1

software modeler

2

specialist

1

supervisor

1

supervisory OR analyst

3

supervisory engineer

1

systems engineer

1

technical adminstrator

2

technical analyst

1

technical designer

6

technician

1

vice president

30. Prior to or during the project in question, how much
team-related training did you have (e.g. team building
workshops, courses on group development, etc.)?

150

Value

Count

Percent

None

176

26.5%

Less than 1 day

46

6.9%

1 day (~8 hrs)

55

8.3%

Short course (2-5 days)

195

29.3%

College-level course

109

16.4%

Area of study/concentration

35

5.3%

Professional Certification

49

7.4%

Statistics
Total Responses

665

Sum

2,311.0

Avg.

3.5

StdDev

1.9

Max

7.0
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